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utilization ot the Heat of the Sun. 

The other day a trial was made, in the presence of several 
gentlemen, including representatives of the press, of Mr. 
Adams' patent solar cooliing apparatus; and the result was 
pronounced to be highly satisfactory. The compound of 
the High Court was the place selected for the experiment. 

At 11 o'clock in the forenoon the apparatus was so 
placed in the open air as to receive the solar rays, and 
about every half hour its inclination was changed by a 
touch of the hand. About 4 
o'clock in the afternoon the 
apparatus was removed from 
the spot and placed in a room, 
covered with a railway rug. 
At 8 P.M., when the cover 
and the rug were removed, 
the contents (several pounds 
of mutton and some vegeta- 
bles were found thoroughly 
cooked. 

We should not omit to 
mention, that the stew,which 
proved to be most palatable 
to those who partook of it, 
was found to be quite hot, 
while the vessel could hardly 
be touched by the naked 
hand. 

The apparatus, we may 
state, consisted of a copper 
vessel tinned inside and paint- 
ed black outside, with a glass 
cover enveloping the vessel 
with an inch of hot air. 

The solar rays, passing 
through the glass, we were 
told, became transformed in- 
to obscure heat which the 
glass retained. The vessel 
was fixed on to the bottom of 
a conical reflector lined with 
common silvered sheet glass, 
and was 21 inches square at 
its large base and 8 inches at 
its small base. 

Mr. Adams has made an- 
other apparatus of greater 
simplicity than the one ex- 
perimented upon, which, by 
means of solar rays, and in 
the open air, can cook chops 
and steaks as well and as ex- 
peditiously as over a coal or 
coke fire. A very important 
point is that the heat can be 
retained as long as three hours 
and a half, and perhaps long- 
er. Mr. Adams hopes soon 
to be able, under more favor- 
able circumstances than at 
present, by means of an ap- 
paratus constructed on the 
same principle, and by a com- 
bination of flat reflectors, to 
concentrate solar rays to such 
a degree as to work wonders 
in science yet undreamt of. 
— Times of India. 



of Milan ; and the representatives of the leading Italian pa- 
pers, professional and lay. The number of army surgeons 
in attendance was also remarked. The body destined for 
cremation was that of a man, sixty-two years of age, and 
weighing forty-two kilogrammes. It was introduced into 
the apparatus at 1 P.M. At 3 P.M. the fire had done its 
work, and there remained of the body only 5 per cent of its 
original weight. Not the slighest fetor or disagreeable sen- 
sation was experienced by the bystanders. This result was 



A Ne\r Cement. 

Mr. Emlen T. Littell, in the 
American Architect, says the 
following formula for cement 
has been very successfully 
used. The product is of very 
great strength; and the mate- 
rials ma ' be obtained where 
other cment cannot: Iheaped 
bushel of mortar made in the usual way for brickwork, add 
3* quarts of iro i scales, li quarts of molasses ; to be mixed in 
these proportions in quantity that can be used the same day. 




Cremation In Italy. 

The Lancet says that on the 9th of October, at the ceme- 
tery of Eiolo at Lodi, Professor Gorini made a new trial of 
the crematory apparatus invented by himself. There were 
several distinguished persons present, among them Dr. Bono 
who was delegated by the Council of Milan ; Dr. Nardi, also 



THE MERIDIAIT CIRCLE IN THE PARIS OBSERVATORY.-Fig. 1. 



obtained with the consumption of two hundred kilogrammes 
of wood. Around of applause saluted ProfessorGorini, and, 
in the name of the company, Dr. Bono congratulated him 
on having produced the most expeditious and thorough cre- 
matory apparatus yet known. 

^ I » I >i 

Test for Alkali. 

As a substitute for ordinary test paper. Dr. E. Luck draws 
attention to a new substance, phenol-phtalei'n, which may 
easily be prepared by heating phenol with phtalic anhydride 



and concentrated sulphuric acid. This body is entirely col- 
orless in neutral or acid solutions, but exhibits an intense 
purple color in the presence of the least excess of alkali. 
The change of color is instantaneous, and its depth intense, 
so that even mere traces of the indicator and of an alkali 
become recognizable. 

' ^ « # > » 

THE UEBIDIAN CIBCLE IN THE FABIS OBSEBVATOBY. 
The annexed engravings, which we extract from La Ma- 
ture, represent the new me- 
ridian circle recently pre- 
sented to the observatory of 
Paris, by M. Raphael Bis- 
choftsheim. The apparatus 
consists of two instruments, 
the transit circle. Fig. 1, by 
means of which and an as- 
tronomical clock the ob- 
server is enabled to deter- 
mine the time transit of a star 
across the meridian of the 
plane of observation, and the 
mural circle. Fig. 2, which 
measures the angular dis- 
tance of the same star from 
the pole or zenith. Instead 
of being constructed of rolled 
brass, connected by simple 
brazing or screw-threading, 
the bodies of these magnifi- 
cent instruments are formed 
of cast iron attached to axes 
of steel. The bronze circles 
are cast in a single piece, and 
by numerous cross ribs are 
guarded against any possible , 
deformation. 

The following brief de- 
scription will afford an idea 
how these instruments are 
used. A few minutes before 
the passage of the star to be 
observed across the meridian, 
the astronomer directs the 
tube of his transit apparatus, 
so that the star may appa- 
rently travel over its field. 
To this end the interior cir- 
cles fixed to the axis of the 
instrument have a coarse 
graduation. The observer 
then places himself as shown 
in Fig. 1. When the star en- 
ters the field of view the ob- 
server notes the second and 
fraction thereof of time at 
which the star passes each of 
the spider lines in the instru- 
ment. The mean of these 
noted times is the moment of 
passage over the middle 
thread or meridian. Ordina- 
rily the transit instrument 
contains either five or seven 
threads, all at equal inter- 
vals. While the observer is 
noting the progress of the 
star across the transit threads, 
he at the same time, by a de- 
licate adjustment of the tele- 
scope in altitude, places it 
so that the star appears to 
run along a fixed horizontal 
thread; and then, the transit 
observation having been com- 
pleted, he reads even to the 
fraction of a second, from 
the circle microscopes, the 
precise point corresponding to the altitude of the star. 

In this manner the right ascension and declination (cor- 
responding to the geographical longitude and latitude)^ of 
the heavenly body are obtained and its absolute position 
thus fixed. 

The instrument must, of course, be accurately adjusted 

in the meridian of the place of observation. It must be 

perpendicular to the horizontal axis about which it turns, 

and the plane in which it moves in passing around 

[Continued on page 4.] 
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CTJBIOTJS HYSBATJLIC EXFEBIHENTS. 

A disagreement recently occurred in Germany between the 
Government and a number of manufacturers relative to the 
classification of certain water courses used by the latter for 
power purposes. Among other questions was one which in- 
volved the determination of the source of the waters of the 
Aach, the settlement of which was important as afllecting 
the interests of the manufacturers and also from a purely 
scientific point of view. A French hydrographic engineer 
was charged with the work, and in his report is detailed the 
curious way in which the problem was solved. 

The Danube Kiver, prooeedingf rom the Black Porest, flows 
nearly directly from west to east, while the waters of the 
Rhine move in parallel direction, but inversely, from Lake 
Constance to Bale. The altitude of the two streams difEers, 
the relative difference being about 800 feet, and the Danube, 
in the region referred to, being some 2,000 feet above the sea 
level. The distance separating the rivers is about 18 miles. 
The river Aach is a tributary of Lake Constance, and rises 
near the village of the same name, at a point 9 miles from 
the Danube and at an elevation some 500 feet lower than the 
level of the latter. The spring from which the Aach flows 
is one of the largest in Europe, and its yield is about 1,350 
gallons per second. The Danube flows over a calcareous bed, 
the inclination of which is exactly the same as that of the 
ground from the Danube to the source of the Aach. The 
calcareous soil ceases beyond the above named source, and 
the bed of the river enters the alluvial earth which surrounds 
Lake Constance. The limestone of the Danube Valley is 
composed of irregular layers diversely inclined, very friable, 
stratified, split and divided. The soil is so permeable that 
it absorbs the greater number of the springs and streams 
which rise between the Aach and the Danube. 

Por many years it has been noticed that the Danube loses 
a portion of its water in this region, and that during dry 
seasons even the greater part of its flow disappears in crevi- 
ces or veritable holes in its bed. The owners of factories 
situated on the Danube, in order to retain their water supply, 
stopped up these leaks, but in so doing they were at once op- 
posed by the manufacturers whose works were located on 
the Aach, the latter claiming that the water lost by the Dan- 
ube fed the Aach, and to check the waste from one river to 
the other was to interfere with their just enjoyment of the 
smaller stream. The question, however, was to prove that 
the assertion of the Aach manufacturers was a true one, 
namely, does the water from the Danube, by some subter- 
ranean infiltration, supply the Aach, located as already stated 
9 miles away? 

The first plan suggested was to make the Danube water 
salt. This was proposed by Professor Knop of Karlsruhe, 
and accordingly 22,000 lbs. of salt were placed in a hole in 
the bed of the great river. Then water from the source of 
the Aach was obtained every hour fur several days, and this 
on being analyzed revealed the presence of the salt. 

In order to get still better proof, M. Ten Brink decided to 
take advantage of the wonderful coloring power of fluores- 
cine. This substance is the phtaline of the resorcine ob- 
tained by treating at 374° Pah. a mixture of phtalic acid and 
resorcine. Its formula is C^" H'^ 0^ according to the equa- 
tion of its formation C^ H* O" (phtalic acid)-f2 (C^H^O-^) 
(resorcine)=C*'' H" 0^ (fluorescene). It is the first of a se- 
ries of superb coloring matters, according as there is intro- 
duced into its constitution bromine, iodine, or chlorine, and 
its coloring power is so great that 1 part of fluorescine in 
20,000,000 parts of water is quite sufficient to be recognized. 

On the 9th of October last, at 5 o'clock in the afternoon, 
fifteen gallons of a solution of fluorescine were thrown into 
one of the orifices in tha bed of the Danube. On October 
12, the observers stationed at the source of the Aach ob- 
served the coloration of the water. It had, therefore, taken 
about 60 hours for the colored water to traverse the soil and 
reappear. It is stated that the Aach as it gushed from its 
springs presented a magnificent intense green, which in the 
sun exhibited more or less fluorescent reflections ranging 
from light green to brilliant yellow. The intensity of the 
dye augmented from morning until evening of October 12. 
Its effects were quite visible until about 3 P.M. on the 13th, 
when it gradually disappeared. 

The experiment was certainly a most remarkable one. Its 
repetition in other localities may prove of great value in the 
study of subterranean water courses, while it offers a new me- 
thod of -geological investigation worthy of general attention 

THE FABIS EXPOSITION. 

The bill appropriating $150,000 for the purposes of our 
representation at the Paris Exposition, and providing for the 
appointruent of twenty assistant commissioners at $1,200 
each, in addition to the Commissioner General, has at length, 
after amendment by the Senate, passed the House of Repre- 
sentatives. Our participation in the show thus being se- 
cured, the work of ofiicial preparation and organization is 
now being rapidly pushed forward. Ex-Governor McCor- 
mick has been appointed Commissioner General. The as 
sistant commissioners have not yet been named, but they 
will be designated by the President, under advice of the 
Secretary of State. Over 700 applications for these posi- 
tions have already been received. The appointments are al- 
lotted among the different States, and also among the vari- 
ous business interests which it is desired to have officially 
represented, so that the selection of these gentlemen will be 
made from among the most prominent names in the coun- 
try. A number of honorary commissioners are also to be 
appointed. 



Offices of the American Commission will soon be opened 
in New York, Philadelphia, and Washington. Three United 
States vessels will transport the goods for exhibition,name- 
ly, the Supply, 750 tons freight capacity, to sail from New 
York February 1 ; the Constitution, 1,200 tons, to sail Feb- 
ruary 15; and the Wyoming, of 250 tons, to sail March 1. 
We are informed that some 800 cases of American goods are 
all ready for shipment. The French Minister at Washing- 
ton has also given assurance that the time fixed by the regu- 
lations of the Exposition for the allotment of space will be 
extended in favor of American exhibitors. The arrange- 
ment of the American section will, it is stated, be confided 
to Mr. Henry Pettit, late superintending engineer of the 
Centennial Buildings, now in Europe. The headquarters of 
the Commissioner General in New York are in room 24, 
Post Office building. He proposes to sail for Europe about 
March 1. It is hardly necessary to add that those of our 
readers who intend taking advantage of the facilities of- 
fered for dispatching contributions should lose no time in 
completing their preparations, as a large number of intend- 
ing exhibitors, who have been holding off to see whether 
Congress would make the appropriation or not, are now rap- 
idly sending in their exhibits, so that it seems probable that 
the accommodations in the vessels mentioned will not suffice 
to meet all the demands. 



BUBIESAND SAFFHIBES, ABTIFICIALLT FBODVCED. 

MM. Fremy and Fell have recently exhibited to the French 
Academy of Sciences some magnificent specimens of crys- 
tallized silicates, and of corundum, which substances form 
the basis of the so-called oriental gems, notably rubies and 
sapphires. The process consists in heating to a red heat 
for a long period a mixture of aluminate of lead and of silex. 
Some sixty pounds of these ingredients were treated for 
twenty days in a glass furnace. The aluminum disengaged 
little by little, and thus colorless corundum was produced. 
To this was added 2 or 3 per cent, of bichromate of potash, 
the material then assuming the color of the ruby, while the 
addition of oxide of cobalt produced the sapphire. It is 
stated that in density, hardness, brilliancy, color, and even, as 
M. Janettaz has discovered, in crystallfigraphic and optic 
properties, these artificial gems exactly coincide with the 
natural ones. The crystals exhibited are not microscopic, as 
were those which have resulted from similar efforts to 
produce jewels by chemical means — but on the con- 
trary are large enough to be cut by lapidaries and to 
adapted for watch-making. The discoverers do not in- 
tend to patent their process, which was the result of 
a purely scientific investigation, but give it freely for any 
industrial uses to which it may be applied. 

^ < o » c 

THE EDUCATION OF A CIVIL ENGINEEB. 

In an address on the education of a civil engineer Mr. C. 
Graham-Smith, of Edinburgh, gives much valuable advice, 
which by slight changes can be made of much use in this 
country. The term engineer has a very extended applica- 
tion; it includes, among others, men who drive locomotives, 
attend to the engines of steamboats, look after gas and wa- 
ter arrangements, design and put together mill gearing and 
machinery of every description, besides those who study it 
more particularly as a science. It is useless, therefore, to 
attempt to define an engineer. 

Ambition and hope, combined with a strict sense of duty, 
are necessary antidotes to the self-denial and hardships re- 
quired to be gone through in endeavoring to overcoflie all 
difficulties to be met with in the engineering world; for it 
must be borne in mind that the word impossible has long 
been banished from the engineer's vocabulary. Engineers 
may at any moment be called upon to carry out any of the 
following works: Railways, roads, canals, docks, piers, 
breakwaters, landing stages and other harbor works, water, 
sewage, and gas works. Numerous others of equal impor- 
tance might be given. In the first instance the engineer 
will probably be required to report on the project, looking 
at it from an engineering, and perhaps financial, point of 
view, and generally to prepare preliminary plans and esti- 
mates. More accurate plans, levels and estimates must af- 
terwards be made, to be in turn superseded by the working 
plans and sections. In performing the foregoing, it will be 
necessary to have : 

Mrst, A sound constitution, proper mastership of his own 
language ; the power of dealing with all classes of men, both 
individually and collectively, and the tact of readily ascer- 
taining the merits and abilities of those whom it is thought 
of employing in various capacities in the carrying out of an 
undertaking. 

Second, Command of those theoretical and practical sci- 
ences which bear on or affect his profession. 

Third, A good mechanical training. 

Fourth, A general knowledge of engineering works and 
special information for the carrying out of each class. 

Fifth, The tact of ascertaining and arranging facts, as 
well as surveying, mapping, and calculations of all kinds. 

Parents should fully consider the following questions be- 
fore allowing a boy to think of becoming a civil engineer. 

Is he physically and intellectually capable of undertaking 
the studies? 

Is he possessed of the necessary foresight, self-denial,self- 
reliance, and indomitable perseverance? 

After going through the ordinary high school system of 
education, he must be sent forthwith to a good mechanical 
works, to go through a regular pupilage, for it is a delusion 
to suppose that the requisite mechanical knowledge can be 
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gained in the course pursued at some colleges. The pupil 
may object to menial duties, but it is necessary to do such 
things when told by the foreman, if only to gain their confi- 
dence. Providing he does his work accurately and moder 
ately quickly, he will soon be asked to undertake more diifl- 
cult work. The discipline exercised in the works, the thor- 
ough, systematic, and accurate way in which things are done, 
the strict attention to all small matters of detail, and the 
habit of punctuality acquired, will do much to form the 
character and fit the pupil for further pursuing his studies, 
conducting himself, and controlling assistants in after life. 
On the termination of this mechanical apprenticeship he 
may at once become a student with a civil engineer, or he 
should go to some good scientific college. Care must be 
taken not to overtax the mind, and to keep the body in good 
physical training. The student may now be considered to 
have completed his preliminary training, but his education 
as an engineer will only be terminated by death. 
* I » > » ■ 

NEW YOEK ACADEMY OF SCIENCES. 

A meeting of the Chemical Section of the New York 
Academy of Sciences was held Monday, December 10, at 
the Stevens Institute of Technology, Professor Newberry 
presiding. 

DISCOVERY OP NEW ELEMENTS. 

An important letter from Professor G. A. Koenig of the 
University of Pennsylvania was read, in which he makes the 
following communication: "I am engaged and have been 
for a considerable time past in a study of titanium. The 
investigation is one absorbing much time and the progress 
is very slow. My results hitherto obtained convince me 
that all natural Ti O2 is capable of being separated into 
compounds yielding different reactions, and hence that 
titanium must be considered as composed of two metals at 
least, but I think three. The trimorphism of Ti O2 led me 
into this investigation and will find finally its explanation 
in the above sense. I am unwilling however to publish par- 
tial results." 

Professor Henry Wurtz of Hoboken exhibited some 
curious specimens of flint, whose density he had carefully 
determined and which he had thus found to contain the 
"opal molecule "instead of that of ordinary silica. He 
also exhibited a number of shells. 

The first paper read was entitled Contributions from the 
Laboratory of the University of Minnesota, by Professor S. 
P. Peckham. 

ANALYSES OP THE ASHES OP WHEAT BRAN. 

A substance having the appearance of a vesicular limestone 
and stated to be the ash of wheat bran that had been placed 
under a boiler was analyzed by Miss Cora I. Brown in the 
University laboratory. It was of a uniform gray color, ap- 
peared to be completely fused and had a density of 3 "34 and 
a hardness of 3J-4. Its composition was found to be 

Potassium Chloride K CI 1 -2887 per cent 

Silicate K, Si d a-5936 " 

Phosphate K3 PC, 5-8337 " 

Sodium " Na^PO, 11-7370 " 

Hydrogen " . . . . H3 PO4 9 3721 " 

C;;xium " .... CaaP^Os 18-2342 " 

Magnesium " .... Mg^ P2 Ob 41-4600 " 

Ferric " Fe^PsO, 3-8058 " 

Calcium Sulphate Ca 8O4 1-9567 " 

Water (hygroscopic) Hj O -4379 

Sand and insoluble residue. 31700 " 

99-8897 
The professor bestowed the highest praise upon the above 
determination by Miss Brown, as having been performed by 
the mgat accurate and skillful manipulator he ever had under 
his instruction. 

ANALYSES OP GLAUCONITE. 

An analysis was made of a species of glauconite imbedded 
in what is called the St. Laurence limestone, found at several 
points in the valley of the Minnesota river and quarried for 
a building stone. This is a hard silicious limestone con- 
taining sufiicient iron to give it an ocherous shade of color 
■with yellowish streaks. The glauconite is distributed 
through this rock in the form of small green grains which 
are obtained by dissolving the stone in hydrochloric acid 
and separating them from the undissolved quartz. Their 
composition was found to be: Si O2, 48-20 per cent; Fe O, 
27-09 per cent; AI2 O3, 6-94 per cent; Kj O, 7-54 per cent; 
Na2 O, 1-02 per cent; H2 O, 8-72 per cent; total 99-51. 

THE RUSSELL MINERAL SPRING. 

The analysis of a clear and sparkling water of a slight 
greenish color and hydrosulphuric acid taste, taken from 
the cellar of a house in Minneapolis, proved it to contains 
Ca CO3 Mg CO3, NCI, Ca SO,, Si O^, Mn CO3, Fe CO3, Ca- 
Cl. KCl, Ca3 (P04)2, with traces of other substances, amount- 
ing in all to 19 065 grains in a gallon of 231 cubic inches. 
It has a temperature of 45-5° P., at which it contains 
15-386261 cubic inches of free CO2 in solution. The amount 
of H2 S varies from a trace to a few cubic inches per gallon. 
The reputation which this water has attained as a remedial 
agent may be in part due to the presence of the relatively 
large amount of calcium phosphate, or it may be due to the 
peculiar combination presented by the simultaneous pre- 
.^ence of phosphate of lime, protocarbonate of iron and sul- 
phide of hydrogen. It may be said, however, that the 
causes producing certain physiological effects are very ob- 
scure; and when these effects are observed to follow the use 
of complex mixtures dissolved in large quantities of water, 
but little satisfaction can be gained from theoretical specu- 
lations of one or the other ingredient of the mixture. But 
little more can be said than that the water contains small 



^tmixiu %mmtm. 



quantities of substances, that give, when found in large pro- 
portions, the specific characters to seltzer, chalybeate and 
white sulphur springs, and that its use in many instances 
has been attended with beneficial results. 

The reading of the above paper was followed by illustra- 
tions of 

SOME RECENT DEVELOPMENTS OP THE SINGING TELEPHONE, 

by President Henry Morton. He described briefly a series 
of experiments made under his direction at the Stevens In- 
stitute by Messrs. Oeyer, Beckmeyer and Ayres. Taking 
the mouthpiece of Reiss as a starting point, they tried a great 
variety of materials to receive the impulse of the voice, and 
finally concluded that the best results are produced with 
common note paper. To increase the volume of the sound 
received, sounding boards of -musical instruments were tried 
and a guitar was found to be best adapted. The professor 
exhibited several telephones made on this principle. A strip 
of iron is cemented to the guitar and the poles of the magnet 
are placed opposite this strip and as near it as possible with- 
out actually touching. By the aid of a current from a very 
weak battery a tune sung in another room of the Institute 
was transmitted through half a mile of wire to the guitar 
receiver and became distinctly audible, filling the large hall 
without difficulty. The same effect is produced with an in- 
termittent current from a coil and break circuit. 

Professor Albert R. Leeds followed with a series of com- 
munications on the examination of drinking water. 

RELATIONS BETWEEN PISH AND PLANT LIPE AND THE 
POTABILITY OP DRINKING WATER. 

The subject of the wholesomeness of drinking waters was 
brought prominently before the public of this section by 
the excessive mortality of the fish in the Passaic river during 
last June. This appeared of such importance to the pro- 
fessor that he made two visits to Paterson to collect infor- 
mation. No naturalist appears to have examined into the 
nature of the disease. Its external indication was the 
formation of a soft spot on the side of the fish, and death 
speedily followed the rapid growth of this spot. That the 
refuse of factories was not the cause was plain from the fact 
that fish had died in great numbers above the Falls even in 
the tributaries of the Passaic, and also in isolated bodies of 
water like Rockland Lake. Mr. John Roe, one of the fish 
wardens, slated that the water was unusually low during the 
epidemic and the weather had been excessively hot. Where 
the disease was most prevalent, the depth of the water va- 
ried from 3 to 8 feet. It appeared also that at this time 
unusual amount of aquatic plants of a low order had in- 
vaded the stream. The following inferences maybe drawn: 
1. That the rapid development of vegetable growth may be 
attended with the production of spores or gemmicles form- 
ing a specific poison to fish life. 3. That the organic im- 
purities arising from the action of the sun upon shallow 
water and the gases evolved may originate disease. 3. The 
supply of oxygen might fall below the point requisite 
to the support of life by being consumed in the oxidation of 
vegetable matter; by the partial exclusion of the air from 
the water by the crust of floating algse; and by a diminution 
in the supply of highly aerated water from higher levels by 
reasons of the draught. A very heavy rain put an end to 
the epidemic. The third hypothesis seems the strongest. 
During the prevalence of the epidemic no complaint was 
made at Paterson, Newark, Jersey city, or Hoboken, in re- 
ference to the appearance, taste or smell of the water. 

Disagreeable smells in water may be due to several 
lyngbya; and oscillatorise which produce an indescribably 
suffocating odor; to some species of beggiatoa which em-t 
a sulphurous exhalation; or to certain species of decaying 
nostocs, whose odor resembles that of the pig pen. These 
are oscillatorise which appear as bluish green masses on mud 
or shallow water. A thorough study of the fresh water 
algse will be found of the utmost importance in the solution 
of the problem of water purification. 

The " combustion process " is the best method of chemi- 
cally determining the true nature of organic impurities in 
water, and an organic analysis of the residue the true 
ground of comparison between waters, whether impure 
from natural or artificial sources. The determination of the 
dissolved oxygen may also be of much sanitary importance. 

The paper concluded with 

NEW METHODS OP DETERMINING AMMONIA, CHLORINE, 
NITRIC AND NITROUS ACIDS IN DRINKING WATER. 

Having shown that Bunsen's method of determining am- 
monia by the use of iron and platinum leads to erroneous re- 
sults from the presence of nitrogen in iron which is not per- 
fectly pure, Professor Leeds described the following ingen- 
ious method of detecting minute quantities of ammonia. 
The distillates from different samples of waters are placed in 
test tubes and diluted to the same volume. A small quantity 
of a standard solution of iodide of mercury in water con- 
taining iodide of potassium is then added, and the faint yel- 
lowish coloration so produced is compared with that ob- 
tained in a series of solutions containing known quantities 
of ammonia. Instead of using the latter, a much more 
rapid comparison is effected by means of a wedge-shaped 
prism filled with a liquid of the same tint. The test tubes 
are placed in a rack provided with mirrors, so that the 
light transmitted through the solutions may be compared 
with that transmitted through the prism. The latter is then 
moved to and fro until depth of the tints produced is the 
same. The amount of ammonia corresponding to the thick- 
ness of the prism is then read off on a carefully prepared 
scale. By means of this apparatus the writer just deter- 
mined the presence of -000035 of a gramme of ammonia. 



SILVERING GLASS. 

In reply to various correspondents who are desirous of as- 
certaining the best methods of coating glass with silver, we 
would say that we give in our Supplement of this week 
(No. 105) a collection of the best methods, all of which we 
think will be found practical and useful. The method de- 
scribed by Chapman will be found especially convenient. 
By its use almost any experimenter, old or young, may make 
excellent mirrors, either of plane, concave, or convex glass, 
and produce a great variety of silver ornamentation for home 
objects, that will well repay the trouble, and in some cases 
result in substantial profit. 



Professor Huxley on Teebnlcal Education. 

Professor Huxley has recently delivered a lecture on tech- 
nical Education before an English working men's association, 
in the course of which he gives his views as to what work- 
ing men should know. He defines technical education 
as the teaching of handicrafts, and the requirements thereof 
he sums up to be reading, writing, and ciphering, a taste for 
one's calling, an acquaintance with the elements of physical 
science, a knowledge of a foreign language, and the scrupu- 
lous avoidance of the practice known as "cramming." 

As to the means for carrying out this ideal education, 
Professor Huxley strongly advocates the more extended 
teaching of natural science in the public schools, and he 
thinks that the mode of instruction should be especially 
practical and experimental. He also recommends some 
special means for utilizing in the public interest unusual ta- 
lent or genius found in schools. 

It was Edward Everett, we believe, who regarded anyone 
who could read, write, and cipher as well educated, and if 
to that a knowledge of a foreign language was added, the 
education, he considered fine. Professor Huxley goes a 
step beyond this, it would seem ; and besides his recom- 
mendations while excellent, appear rather too general to be 
susceptible of ready practical application. 
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Tbe Jiew Museum ol Natural History In Xew fork 
City. 

The new American Museum of Natural History, the cor- 
ner stone of which was laid by Ex-President Grant in 1874, 
was formally opened recently by President Hayes. The 
ceremonies consisted in addresses by the President of the 
Board of Trustees, the President of the Association for the 
Advancement of Science, and others. 

It is not generally known that the fine structure now open, 
and which is located at 77th street and Eighth avenue in this 
city is but a small portion — one eighteenth — of the colossal 
edifice ultimately to be erected. Four entire city blocks 
have been purchased and set apart for the building, which 
will be 850 feet wide and 650 feet long, surmounted by a 
dome 120 feet in diameter. The structure now finished con- 
tains the various collections of objects of natural history hith- 
erto kept in the Arsenal in Central Park, besides a large num- 
ber of new and rare specimens lately added. It is of brick 
trimmed with granite, and is 70 feet wide and 200 feet long. 
There are four exhibition stories, and the entire structure 
is built of iron, concrete and other fireproof material. 



A Remarkable lilttle Steamer. 

The small steam yacht Estelle was lately tried at Bristol, 
R. I., under the direction of Mr. C. E. Emery, C.E. The 
test lasted eight hours through the waters of the bay as far 
at times as Beaver Tail, where they met quite a heavy sea. 

The thermometer stood at 35° Fah. when the torch was 
applied to the furnace fires. In four minutes afterward the 
engines worked water out of her cylinders, with a steam 
pressure of 25 lbs. to the square inch. One minute later the 
large cylinder moved. At the expiration of ten minutes 
from the time the fires were lighted, the Estelle had been 
backed out of the wharf, turned, and was on her course. 
During the trip of eight hours she made 103 statute miles, 
including five sharp turns. Her average pressure of steam was 
65 lbs. only, at a temperature of 345°. Her average revolu- 
tions of propeller per minute were 130. The expenditure of 
fuel was considerably under two tons. 

On the return trip, after the course to be run was finished, 
the blower was put on the fire, running steam up to over a 
hundred pounds, and the little craft showed her heels on a 
spurt at the rate of sixteen miles an hour. 



American Locomotives foe Russia. — We understand 

that the Baldwin Locomotive Works, Philadelphia, Pa., are 

now proceeding with the construction of fifty large-sized, 

flrst-class locomotives, lately ordered for Russia. They are 

to be completed during March next. In all, nearly 2,000 

men will be required on the job, for which about |500,000 

are to be paid. 

— ■ ■»<■ > » ' 

New Steam Fog Whistle.— A new fog whistle was lately 

tried at Bristol, R. I., and in just four minutes after the 

fire was lighted, it gave a blast which was heard ten miles 

distant. ^ ^. ^ ^ 

Success op the Phonogbaph. — Mr. Thomas A. Edison, 
the inventor of the talking phonograph which we recently 
described, informs us that he has constructed a new and 
larger machine which not merely speaks with all the clear- 
ness -which -we predicted -would be obtained, but loud enough 
to be audible at a distance of 175 feet. 
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\Coniinued from first page.'] 
said axis must intersect the earth's pole. A level which rests 
upon a support or yoke upon the trunnions of the telescope 
serves to measure and correct the inclination of the axis of 
rotation. The spider threads above referred to are rendered 
visible at night by a beam of light coming from a gas lan- 
tern placed in the western pediment, which beam is reflected 
toward the eye-piece by a small prism fixed at the middle of 
the telescope. A movable screen allows of nice adjust- 
ment of the intensity of the light with regard to the bril- 
liancy of the star under observa- 
tion. For very faint stars an 
ingenious mechanical contri- 
vance suppresses all light in the 
field and concentrates it upon 
the threads, which appear as 
bright lines against the dark 
sky. 



are passed over because of a supposed lack of apparatus. 
Take a bottle of cylindrical form, smooth, about six or eight 
inches high and three inches in diameter, and fill it with water 
to the top. Now take a small vial, such as are used by homoe- 
opathists for their medical pellets, and fill it with water. In- 
vert it and some of the water will run out, or may be shapen 
out. Put this,inverted, into the larger bottle,and if it just floats 
the apparatus is ready for use. If the small vial sinks or is 
too light, water must be placed in it, or taken out as may be 
required, until its weight is but a trifle less than the amount 



Simple Apparatus, 

Many teachers in common 
school and academies think they 
cannot illustrate the principles 
of natural philosophy without 
expensive apparatus. Beautiful 
well-made and costly apparatus 
is, indeed, desirable, but by no 
means essential to success in il- 
lustration. The principles of 
the lever can be as well shown 
from the teacher's table, with a 
common stick and blocks, as 
with brass levers, fulcrums, etc., 
made by the skilled workman. 
Better still, each member of the 
class can provide himself with 
the apparatus and prove for him- 
self the truths that may be the 
subject of the lesson. 

There are three ways in which 
a pupil may obtain a knowledge 
of an experiment. First, by 
committing to memory the words 
describing such experiment ; se- 
cond, by seeing the teacher illus- 
trate it with proper apparatus; 
third, by performing the experi- 
ment himself. The last is un- 
doubtedly the best way, particu- 
larly if it has been preceded by 
a thorough study of the princi- 
ple involved, of the manner of 
the experiment, and of the re- 
sult to be obtained. 

Some years ago I heard an ex- 
cellent teacher lecture on a sub- 
ject pertaining to astronomy, in 
which he made use of several 
experiments. First, to illustrate 
that a body will always revolve 
on its center of gravity; second, 
to show why the earth is flattened 

at the poles. These experiments could be performed by 
means of apparatus found in almost everyschoolboy's pock- 
et, namely, a piece of string, a lead pencil or a short stick, 
and a piece of brass or steel chain not larger than a small 
watch chain. Tie to the middle of a lead pencil a piece of 
string about three feet long, 
will balance itself. 




THE MERIDIAN CIRCLE IN THE PARIS OBSERVATORY.-Fig. 2, 
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of water displaced. By a pressure upon the cork in the 
larger bottle the small vial may be made to sink, or remain 
in any desired position in the water. 

With this apparatus, which any schoolboy can pre- 
pare, all the experiments indicated by Fig. 94, Steele's Phi- 
Suspend it so that the pencil I losophy, can be performed. By a pressure upon the cork. 
Now twist the end of the string between water is forced into the smaller bottle. We prove by this, 
the thumb and the first finger of the right hand, steadying first, that pressure upon water is transmitted in all direc- 
and holding the string with the left hand. A circular mo- tions; second, that air is compressible. Upon relaxing the 
tion will thus be communicated to the pencil, and it will re- pressure, the small vial will rise to the top, thus proving the 
volve around the point on which it is 
suspended. Tie a piece of white siring 
around the middle of the pencil, or its 
center of gravity, simply to show the 
position of that point. Now, again tie 
the first piece of string half way be- 
tween the end of the pencil and the 
center of gravity, and communicate 
the circular motion described above, 
and we shall observe that the pencil 
will still revolve around its center of 
gravity, the point marked by the white 
string being at rest. It can thus be 
shown that anything, of whatever 
shape, will revolve on its shortest diam- 
eter. If the end links of the chain re- 
ferred to above be hooked together, 
and the string tied to a link and the 
circular motion given, it will be ob- 
served that the chain begins to take an 
elliptical form, which gradually ap- 
proaches that of a circle, until at last 
it becomes a circle and then it revolves 
horizontally. This shows that even a 

ring is subject to the same law, that is, revolves on its short- 
er axis, the center of gravity. Simple as this experiment is, 
it illustrates the revolution of the earth on its shorter diam- 
eter. The above simple articles will illustrate many of the 
principles in Steele's Philosophy, particularly those illus- 
trated by Fig. 32. 




Again, many experiments in hydrostatics and pneumatics 



CUTTING SPIRALS AND RIFLE GROOVES. 

expansibility of air. Graduating the pressure upon the cork 
until the small vial is maintained at the middle of the water, 
we can illustrate the buoyant force of liquids, shown by 
Pig. 80 in Steele's Philosophy. 

Most principles can thus be illustrated, by a little ingenu- 
ity on the part of the teacher, with means within his reach. 
— Thns. B. Lovell, in Barnes' Educational MontMy. 



New Mecbanlcal Inventions. 

A new Shoulder Plate for Spoke- Finishing Machines has 
been patented by Mr. W. McNeal, of Stockton, N. J. Its 
object is to finish the spokes broader upon the outer than 
upon the inner edge. 

A new Lift Pump in which the necessity of packing the 
plunger is obviated is the invention of Messrs. G. C. Merrill 
and C. C. Utter, of Saginaw City, Mich. It consists of a 
valved pump chamber in connection with a valved plunger 
having annular grooves for water packing, perforations at 
the upper end, and an air cham- 
ber at the top. 

A Tire Tightener, which can 
be attached to large or small 
wheels with equal facility, has 
been patented by Mr. A. 6. 
Shepard, of Malvern, Iowa. The 
rim of the wheel is permanently 
expanded, and the tire thus 
tightened by very simple me- 
chanism. 

A new Metal Screw-Threading 
Machine, the invention of Mr. 
Samuel L. Worsley, of Taunton, 
Mass., contains among others the 
following new features ; A man- 
drel carrying a die for forming 
the screw threads, a clutch for 
reversing the motion of the man- 
drel, a diflEerential motion for 
controlling the clutch, a leading 
device, and a blank feeder. 

Mr. Russell T. Stokes, of Gar- 
nett, Kan., has devised a new 
Windlass Water Elevator, which 
consists in combining with an 
endless chain of buckets a center 
discharge wheel, which is con- 
structed with inclined partitions 
forming cells, that lead into 
spouts extending beyond the 
open side of the wheel, and 
which are arranged to direct the 
streams of water into a discharg- 
ing trough. 

A Dish Washer, patented by 
G. V. White, of Middletown, N. 
Y., consists of an adjustable 
casing with interior propeller 
wheel that takes up the water 
through a gauged opening of the 
casing and throws it into a fixed 
tube at right angles to the casing, 
from which it passes, through a 
revolving tube fitted thereto and 
a perforated brush head, on to 
the dishes. The casing is ad- 
justed in the washer by means of 
a fixed perforated band and suit- 
able locking devices. The dishes 
are thus cleaned rapidly and tho- 
roughly. 

<l < ■ > » • 

AN INGENIOUS METHOD OF CUTTING SFIBAL OE BIFLE 
GBOOVES WITH AN OBDINABY FLANEB. 
It is often required to cut spiral grooves in cylindrical 
work, and our illustration shows how this may be done by 
the aid of a simple attachment fastened to an ordinary iron- 
planing machine. Upon the bed of the machine alongside 
of the table is bolted the rack, A A, into which gears the 
pinion, B, which is fixed to the same shaft as the bevel gear, 
C, which meshes with the bevel wheel, D. Upon the same 
shaft as D is the face plate, E, and in 
the spindle upon which D and E are 
fixed is a center, so that the plate, E, 
answers to the face plate of a lathe. F 
is a bearing for the shaft carrying D and 
C, and G is a bearing carrying the 
spindle to which E and D are fixed. H 
is a standard carrying the screw and 
center, shoWn at I, and hence answers 
to the tailstock of a lathe. A repre- 
sents a frame or plate carrying the 
bearings, F and G, and the standard, H. 
L represents the table of the planing ma- 
chine, to which K is bolted. The re- 
ciprocating motion of the table, L, 
causes the pinion, D, to revolve upon 
the rack, A A. The pinion revolves C, 
which imparts its motion to D, and the 
work, W, being placed between the cen- 
ters as shown, is revolved in unison 
with E, revolving in one direction when 
the table, K, is going one way, and in 
the other when the motion of the table 
is reversed; hence, a tool in the tool 
post will cut a spiral groove in the work. 

To enable the device to cut grooves of diflEerent spirals or 
twist, all that is necessary is to provide different sizes of 
wheels to take the places of C and D, so that the revolu- 
tions of E, and hence of W, may be increased or diminished 
with relation to the revolutions of B, or, which is the same 
thing, to a given amount of table movement. 
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NEW DIAMOND TOOL MILLSTONE DRESSING MACHINE. 

In the annexed engravings are represented side and end 
views of a new machine for dressing millstones devised by 
M. George Roger. We extract the illustrations from the 
Bulletin of the French Society for Encouraging the Na- 
tional Industry, under the auspices of which association 
the machine has been tested. 

A is a face plate, to which the stone, B, is secured by the 
four clamps, a. C is the bed, resting upon a masonry foun- 
dation. D is the rotary tool, carrying eight diamonds and 
revolving 3,.500 turns per minute. It is mounted on a car- 
riage, E. which travels across the face of the stone on slides, 
G, on the support, F. The movement of translation of the 
carriage is effected by the screw, H, the rate of motion of 



The position of the wheel, T, with relation to the disk, 
V, is regulated by means of the lever, S, operated by 
cords, s, which are attached to the ends of the tool carriage. 
A ventilator, V, operated by the special gearing, V, re- 
moves the dust produced through the tubes, «. The air 
from the blower is led into a water reservoii', X, and thence, 
after depositing its dust, escapes by the pipe, «". The tra- 
veling tackle, Z, serves to adjust the stone in the machine. 

The diamond tool is separately represented in Figs. 3 and 
4. A is the tool, P the driving pulley. Eight diamonds 
are mounted on the surface of the cylinder in sleeves, and 
in such a way that they may be caused to project more or 
less by means of a regulating screw. B B' are lubricating 
cups, and U is the conduit whence dust is drawn by the 



Mr. Samuel B. Seymour, of Mount Morris, N. Y., has de- 
vised a ladder which is made in two or more sections, so put 
together that either a long or a short ladder can be produced 
at will. 

Mr. George Cornwall, of Garden City, N. T., has pat- 
ented an improved wheel tire. Around the usual iron tire 
is passed a rubber tire, and around this again is an iron tire 
made in sections, so that each section may yield or move in- 
ward as the weight comes upon it, so as to prevent noise, 
jarring, and wear. They are secured in place by bolts 
which work in rubber blocks. 

An ingenious Spark Arrester for locomotive smoke stack 
or ordinary draft flues has been patented by M. Charles Mat- 
toni, Jr., of Belmont, N. Y. It is so constructed that when 
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which is proportioned to that of the stone's revolution. The 
diamond tool is actuated from the pulley, I, by the belt, I'. 
K and K', respectively, are fixed and loose pulleys impart- 
ing motion to the drum by means of a belt passing over the 
pulley, L, of the main shaft, M. A lever, P, acting on 
pinions, P', and P", which engage in racks, Q and Q', en- 
ables the whole toolrcarrying apparatus to be moved toward 
or from the stone, as desired. N is a shaft placed against 
a wall, which serves to set the lathe mechanism in motion, 
as described hereafter. On this shaft is a pulley, T, which 
transmits motion by friction to the disk, U, mounted on a 
shaft, which is belted to the lathe arbor below. A lever, U', 
having a counterweight, U", always gives the necessary 
pressure to cause the contact of disk, U, and pulley, T. 
This mode of transmission by friction pulley and disk im- 
parts to the lathe arbor a variable velocity according as the 
tool operates upon the stone at a portion nearer to or fur- 
ther from the center; so that in this way, whatev-er part of 
the stone is presented to the tool, the velocity is nearly con- 
stant. 



ventilator from the chamber, E, as shown by the arrows. 
Access is had to the tool by lifting the cover, C. 



New Inventions. 

Mr. Asa T. Martin improves upon an Umbrella Holder 
previously patented by him November 6, 1877. The device 
embodies a swiveled clamp for holding the umbrella handle 
adjustably, and means whereby an ordinary umbrella may 
be attached to a vehicle. 

A Grain Car, embodying a new and strong construction, 
has been patented by Mr. James Anderson, Jr., of Ander- 
son, Ohio. There is a novel arrangement of supporting 
trusses, besides devices which greatly facilitate the opera- 
tions of loading and discharging. 

A new Washing Machine, patented by Mr. Jacob H. Jef- 
frey, of Orland, Ind. A receptacle is attached to the lower 
end of a rod, which last is moved up and dowjj by a lever. 
The clothes are thus forced into the receptacle wherein air 
and water are forced through them, causing them to be rap- 
idly and thoroughly washed. 



the locomotive is in motion a vacuum is formed beneath the 
plate increasing the draft, and the smoke and cinders are 
carried back in the cylinder and thence through pipes to the 
end of the train. 

A simple Adjustable Supporter for sustaining Chins of 
Deceased Persons has been patented by Mr. Thomas Boyl- 
ston, of New York city. Its base rests upon the breast 
bone, and it may be shortened or lengthened at will. 

A Shoe Fastener, patented by Mr. Charles L. Morehouse, 
of Cleveland, Ohio, consists of a base, from the ends of 
which a hinge stud and catch stud project through the 
leather. A link is attached to the hinge stud, and being 
turned down upon the catch stud, is held in place by the 
head. 

In a Roof invented by S. H. Reed, of Greensburg, Penn., 
a gutter is formed by making a fold in a sheet of metal, cor- 
rugated longitudinally, and which projects at right angles. 
The gutter is connected with the lower edges of the sheets 
forming the roof by means of a seam. It is -easily con- 
structed. 



I i 
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NEW DIAMOND TOOL MILLSTONE DKESSING MACHINE. 
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BICE'S IMFBOVED BOILEB FEEDEB. 

The annexed illustration represents a new boiler feeder 
in which the pump is placed inside the heater. It is claimed 
that the feed water is thus warmed to 312 degrees; that there 
is no loss by radiation, and if the device is placed on top of 
the boiler or above the water level therein there is no danger 
of pump or heater freezing up in winter for want of care, as 
both are self-drained into the boiler. The construction of 
the apparatus will be readily understood from the engraving. 




A is the pump, driven with crank, shaft, and pulley as 
shown. At B are the check valves, so placed as to be easily 
removable through the door, C, for repairs. This door is 
made sufficiently large to admit of the taking out of the en- 
tirepump if desired. D is the feed pipe and cock from 
heater to boiler, and at E E are the exhaust pipes from en- 
gine to heater and from the latter to open air. F is the cold 
water pipe with sprinkler from tank or hydrant, provided 
as shown with a regulating cock. G is the overflow or 
waste pipe. 

The manufacturer further claims that by this device a 
freer and drier exhaust is obtained, that it is a good lime ex- 
tractor, and that it is highly productive of economy in the 
use of steam. For further information address Mr. D. E. 
Kice, 191 Atwater street, Detroit, Mich. 



A Tiew American Science Expedition. 

Professor Alexander Agassiz is starting for Havana with 
an assistant, there to go on board the Coast Survey steamer 
Blake, which has just sailed on a surveying cruise, that will 
occupy this winter, in the work of obtaining soundings in 
the Gulf of Mexico. As this work is conducted, it is made 
no less useful to terrestrial physics and natural history than 
to navigation. By a study of the animals dredged from the 
bottom of the Gulf, Professor Agassiz will be enabled to 
make important comparisons with the fauna of the Atlantic 
and especially as to growth, habits, migrations, and changes 
of living forms found in the waters near the British Islands 
and the Scandinavian Peninsula. The expedition is under 
the command of Lieutenant Commander Charles D. Sigsbee. 
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KONZ'S mPBOVED FTJBNIITJBE CASTEB. 

The annexed engravings represent a new friction roller 
furniture caster, claimed to be strong, durable, and easy in 
motion. 

The upper case or cylinder is cup-shaped above to receive 
the leg of the piece of furniture. It has a pivot screw 
which Incloses a revolving interior shaft. Fig. 1, which, at 
its upper end, has a concave hardened bearing to turn against 
the point of the screw pivot and to receive a little oil. The 
short interior cylinder which, with its jaws, constitutes the 
frame for the friction rollers, is shown in Fig. 3. These 
rollers alone come in contact with the lower support- 
ing ball. A spring ring is placed on the lower por- 
tion of the cylinder to hold the ball in place, and a set 
screw enters a groove in the short interior cylinder, and, 
while confining the two portions of the caster together 
allows the lower part to revolve within the upper. Another 
object of this arrangement is that the friction rollers may 
automatically adjust themselves, so that their axles shall be 
parallel with the axis of motion of the ball roller. The 
small apertures visible on the exterior of the device, in Fig. 
3, are designed for the insertion of a suitable wrench to 
drive the shaft into a piece of furniture and also to enable 
it to be ascertained, when the bottom of the leg is flat upon 
the bases. 



BOTH'S IKFBOVED SAW FILE GUIDE. 

The annexed illustration represents Koth's saw file guide 
which is adapted for filing every description of circular 
saws, of any diameter, whether having large or small teeth. 
The ordinary hand file, three cornered, flat oval, or round, 
is employed, and so operated so that the cutting edges 
of the teeth will all be of the same bevel and pitch. 

A saw once filed may be readily refiled, when neccE- 
sary, in, it is claimed, the best manner and with the least 
expenditure of time and power. A table is arranged in con- 
nection with the guide, giving such pitches 
and bevels as have been found by experience 
to be the best for the different kinds of saw, so 
that it is only necessary to set the guide to the 
bevel and pitch as given in the table for each 
particular type of blade, and the inexperienced 
workman is enabled to file a saw with ease and 
accuracy. 

The annexed illustration shows the guide 
arranged for filing circular saws. The saw 
is adjusted in the clamp, A, and is securely 
held by the screw, B, which passes through a 
round washer of the size of the hole in the 
center of the blade. The saw may thus be 
easily turned on its center as the teeth are 
filed at the top of the clamp, and each tooth 
is given the same pitch and bevel. The gauge, 
C, serves to keep the saw true. The series 
of holes shown in the clamp are for the recep- 
tion of the central screw when securing saws 
of diSerent sizes. The application of this 
device to filing hand and all straight saws is 
illustrated in the Scientific Amebican of 
January 1, 1876. Two sizes of the invention 
are made; one for small toothed saws, re- 
quiring three-cornered files, and the other for 
large toothed saws of every kind, necessita- 
ting the use of large flat files. The device, 
we are informed, has been successfully tested 
by many mechanics. For further informa- 
tion, terms, etc., address the manufacturers, 
E. Roth & Brother, New Oxford, Adams 
county, Pennsylvania. 




Patented October 9, 1877. For further information ad- 
dress the patentees, Messrs'. S. Konz and P. W. Carle, 344 
Greene street, Louisville, Ky. 
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Tbe Oreat Virginia Meteor. 

Professor J. L Campbell, of Washington and Lee Uni- 
versity, has been collating and discussing the data for the 
great meteor which was seen in many parts of Virginia on 
the afternoon of November 30. He concludes that its height 
was about 100 miles ; but this estimate is merely approximate. 
Its course seems to have been 8° or 10° west of north. Its 



explosion appears to have taken place over the southeast 
corner of Halifax county, about 15 or 30 miles a little south 
of west from Clarksville, 100 miles from Richmond, 80 from 
Lexington, and 55 from Raleigh. It was a meteor of un- 
usual size and brilliancy, and detonated loudly when it ex- 
ploded. 

< < » > » 

DBAPEB'S STOVEPIPE JOINT. 

The difficulties experienced in putting up stovepipes are 
familiar to every housekeeper, and any device that will ob- 
viate the annoyance would be a grateful boon to many. We 
illustrate herewith it simple contrivance which would seem 




to be a good improvement, and by its means stovepipe 
lengths can be put together more readily and more securely, 
it is claimed by the inventor, than by the old method. It 
consists in securing the seam of each length at one end by a 
rivet, as usual, while the edges at the other end are connected 
by an adjustable joint formed by two lugs, riveted one on 
each side of the seam and secured together by a set screw. 
In putting together lengths of pipe, the riveted end of a 
pipe is slipped into the end of the next pipe, which is se- 
cured by the lugs. When the joints are made they can be 
tightened by screwing up the screw. In this manner a long 
stretch of piping can be made almost rigid, and each joint 
is perfectly tight, not only between each length of pipe, but 
along the seam also, one edge of the rim of the seam being 
bent to an S, forming a recess, into which the other end fits, 
as shown in Fig. 3, thereby preventing any escape of gas. 
One end of the pipe is held rigidly at the same diameter, 
while the end, secured by the screw clamp, can be contracted 
or expanded as required. 

Patented October 24, 1876. For further Information ad- 
dress the inventor, .Tohn Draper, Petrolia, Ontario, Canada. 




mPROVED SAW FILE GUIDE 



Rapid liOComotlTe Building. 

On November 15, in the Michigan Central Railroad shops 
at Jackson, Mich., two gangs of workmen numbering four- 
teen men each attempted to put two locomotives togeth- 
er in the shortest time yet made. The Detroit 7'Vee Press 
says: 

"The jacks were applied, the huge boilers 
were raised and bolted on their frames, then 
they were placed on their wheels with all 
possible expedition, while simultaneously 
work was progressing on every portion of the 
machines, which were rapidly assuming per- 
fect form. Water was let into the boilers, 
and even while men were working at the grates 
the fires were kindled and the "infants " be- 
gan to warm up for their work. At last one 
of them is ready for the smoke stack, and is 
pulled along the track until she stops beneath 
the one designed for her, which hangs above 
her. 

"Lower away, cast off your tackle, go 
ahead," and the yard engine pulls her out of 
the house and to another shop for completion, 
her constructors working as she moves, and 
busy hands being employed in fastening the 
bolts which hold the smoke stack in its place. 
A few moments more and the last screw is 
turned, the last bolt is fastened, the engineer 
stands in his place, and in just two hours and 
fifty-five minutes from the time the signal to 
commence was given, the throttle is pulled, 
and the first of the twins moves off completed, 
followed a moment later by her mate." 

All the pieces of machinery connected with 
the locoBiQtive had been finished and ready 
for use beforehand, but none had been fitted. 
On the same day, the two new engines made 
trips of 76 miles each and worked nicely. 
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THE SILKY MABUOSET. 

The marmoset is a South American monkey, about the 
size of a squirrel. The silky marmoset, which we illustrate, 
is of a golden yellow color, the fur being very soft and 
silky and forming a kind of mane upon the neck. The 
feet are flve-toed and have sharp claws; the tail is long and 
bushy, but not prehensile, and the body is covered with soft 
wooly fur. It is easily tamed and makes an interesting and 
affectionate pet. It is not so intelligent as the other mon- 
keys, and its constitution is so delicate that it easily dies 
from the exposure of even temperate climates. It is peculiar- 
ly sensitive to cold, and likes to have its house well furnished 
with soft and warm bedding, which it piles up in a cor- 
ner and under which it delights to hide itself. 
They are very fond of flies, and will often take 
a fly from the hand of the visitor. It has a 
strange liking for hair. One of these little crea- 
tures, which was the property of a gentleman 
adorned with a large bushy beard, was wont to 
creep to its master's face, and to nestle among 
the thick masses of beard. Its food is both ani- 
mal and vegetable in character; the animal por- 
tion being chiefly composed of various insects, 
eggs, and it may be an occasional young bird; 
and the vegetable diet ranging through most of 
the edible fruits. Cockroaches are a favorite 
article of food, and gold fish are peculiarly re- 
lished. 



is defined. In order to fix the powder, the sheets of 
of glass are placed, in a steam chamber, where the steam 
moistens the gum and causes the powder to adhere. The' 
color is then burned in a special furnace. By using different 
colors, it is said that very beautiful designs can be produced 
in this way, opaque or transparent according as the pigments 
themselve.s are the one or the other. Remarkable effects are 
obtained by the superposition of the tints. 



The Action of Ansestbetics. 

Some new conclusions relative to the manner of action of 
ansesthetics are reached by Binz in the Archives foi' Experi- 
mental Pathology, and Kanke in the Centralblatt. The former 



coagulation as admits of no further change, since the effects 
by ancesthetic agents are but transitory. But he thinks that 
it is very conceivable that an action which, in its final stages, 
leads to coagulation of albumen, may, in its earlier stages, 
render, to a certain extent, fixed and immovable the albu- 
minous molecules in the ganglion cells of the brain, and 
afterwards in nerve and muscle, the effect passing off with 
the removal of the cause. 
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BflTect or Smoking on Artificial Teetb. 

Mr. Wm. M. Richards, of Wisconsin, writes 
to us to say that vulcanized red rubber den- 
tal plates are turned black by tobacco smoke. 
The plates, he states, regularly color by degrees, 
after the fashion of meerschaum-pipes. This 
will account for numerous cases of deterio- 
rated plates, the owners of which have asked us to explain, 
and at the same time exhibits a new evil of the deleterious 
habit of tobacco smoking. 




A BEAUTIFUL OBCHID. 

We lately illustrated some beautiful varieties of orchids, 
and the illustration which we present this week represents 
one of the most elegant of the species known. Its flower 
hangs in graceful bunches from the bases of the spreading 
leaves. The color is a deep yellow ground spotted with rich 
crimson points of velvet. Each flower on the bunch is spot- 
ted like a leopard's skin. It is an extremely delicate plant 
and hard to raise. It is known to 
botanists as the renanthera Lowii. 



THE SILKy MAEMOSET. 

considers that these agents possess the power of producing 
a kind of coagulation of the substance of the cerebral cortex, 
whilst other agents, though nearly allied to the former in 
chemical composition, do not possess this power. Ranke 
takes a similar view, and states that he has found that the 
action of chloroform, ether, and amyl on frogs first pro- 
duces a condition in which no contraction can be induced 
in muscle by any kind of irritation applied to the motor 
nerves, though the muscular tissue itself reacts to direct 
stimulation, and the current in the nerves remains constant, 
both in force and direction. Professor Ranke observes that 
ansesthetization obviously cannot dep~end in such a complete 



" Muslin '> Glass In Colors, 

The various methods now in use 
for rendering glass opaque are, first, 
painting or covering one of the faces 
with any opaque white substance, 
such as alabaster, barytes, etc., 
mixed with oil. Second, causing 
the surface to be attacked by hy- 
drofluoric acid. I'hird, covering 
the surface with ground glass in 
powder and submitting the whole to 
vitrification at temperatures low 
enough to cause adherence of the 
powder without producing deform- 
ation of the sheet. Fourth, grind- 
ing the surface with emery. Fifth, 
abrading it by the sand blast; and 
sixth, depositing thereon a salt in 
crystalline form. 

A new process has recently been 
devised by M.Aubriot, by means of 
which he produces so-called muslin 
glass of a great variety of colors. 
He proceeds as follows: After care- 
fully cleaning the surface a layer of 
vitrifiable color is laid over it. The 
vehicle is simply gum water, and 
care is exercised that the pigment is 
evenly applied. The glass is then 
submitted to a mild heat until the 
water has evaporated, when a sten- 
cil of the desired pattern is laid 
over the surface, and a stiff brush is 
used to remove the loose pigment 
from the parts which areto be trans- 
parent. The glass is next inclosed 
In a frame and above it is extended 
a piece of tulle, or, if desired, em- 
broidered lace, the embroidery in 
the latter case being so disposed as 
to harmonize with the ground pat- 
tern previously made. The whole 
Is then hermetically closed in a box 
which contains in its lower portion 
a reservoir in which is a certain 
quantity of dry color in the form of 
impalpable powder. This, by an 
air blast, is blown evenly upon the 
glass, and adheres to the latter 
wherever the surface is not protec- 
ted by the threads of the lace. In 
this way the pattern of the latter 




A BEAUTIFUL OECHID. 



Volatilization ot lilqulds In Gases. 

M. Kirchmann has recently observed that the volatiliza- 
tion of certain volatile bodies is retarded or hindered in an 
atmosphere of carbonic acid, while in the case of others it is 
augmented. Camphor scarcely volatilizes at all in 
carbonic acid, and the same is true of chloroform 
and bisulphide of carbon. Elher, methylic, ethy- 
lic, and amylic alcohols, and water are more vola- 
tile in carbonic acid than in air. If a current 
of the gas be directed over ether, the outer sur- 
face of the vessel becomes covered with ice. 
This is not the case when an air current is used. 
Etherized alcohol is rapidly deprivad of ether 
by a gas current ; and alcohol or water is easily 
thus removed from a mixture of turpentine or 
water. In general it is concluded that dry car- 
bonic acid gas furnishes an excellent means for 
removing from essential oils the water which 
accompanies them in their extraction. 

^ < « > » ■ 

New Agricultural Inventions. 

A new Cultivator, devised by Mr. Frederick L. 
Hilsabeck, of Shelby ville. 111., is so constructed 
that the plows may have a free lateral and ver- 
tical movement, may be readily adjusted wider 
apart or closer together, and maybe securely sup- 
ported away from the ground in turning around 
and in passing from place to place. 

Mr John Johnson, of Pana, Christian county. 111, has 
patented a Check Rower, which is an improvement in the 
class of check rowers in which the action of the seed slides 
and the times of dropping the seed are regulated by a cord 
or chain passing over a wheel on the machine and fastened 
to movable stakes at each end of the field. 

Mr. Joshua C. Terrill, of Owensborough, Ky., has pat- 
ented a combined Plant Setter and Seed Planter which im- 
proves on the construction of the plant setter patented by 
Messrs. C. J. and H. W. Williams, January 30, 1877. so as 
to adapt it to be used also as a planter for planting corn and 
other seed, in an efficient manner. 

A new Stump Extractor of very 
strong and powerful construction 
wherein hooks and chains and the 
labor of hooking and unhooking the 
same are dispensed with, has been 
devised by Mr. Cornelius Barlow, of 
Sharpsville, Ind. There is strong 
lever mechanism, and the device is 
adapted for raising buildings, etc. 

An improved Neck Yoke Adjus- 
ter, whereby the attaching of ani- 
mals Is facilitated, has been patented 
by Mr. John Dalton, of Bonchea, 
Wis. It consists of a sleeve-shaped 
part for attaching the breast strap, 
a ring below the same for connect- 
ing with a hook at the end of the 
neck yoke, and a braced loop back 
of the ring for the hold back strap. 
A steam plowing and scraping at- 
tachment to cars has been patented 
by S. J. Shankland, of Laramie, 
Wyoming. It consists of the com- 
bination, with the scrapers which 
are used for railroad grading, and 
which receive a forward and back- 
ward motion by a side connection 
of a movable car with a fixed back 
car, of a dumping mechanism, con- 
sisting of chains attached to the 
scrapers and passing over cranes of 
the plow beam and over pulleys of 
the fixed and movable cars to the 
end of the movable car, where they 
are adjustably attached, so as to re- 
gulate the distance the scrapers are 
to be dumped from the track. It 
will produce a great saving of time 
and labor. 

James M. O'Neall, of Fort Worth, 
Texas, has patented a Band-Cutting 
Feeder for Thrashing Machines. 
The object is to provide an improved 
machine for cutting the bands of 
gavels or bundles of grain, and feed- 
ing the. same to the cylinder of a 
thrasher. The bundles are received 
upon an endless traveling apron pro- 
vided with teeth or claws, and by it 
conveyed under rotary cutters which 
sever the bands, the grain being then 
scattered or spread out by a vibra- 
ting rake into a thin sheet as it pass- 
es to the toothed cylinder. 
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HYKEB'S COAL CABINET. 

The annexed engravings represent a new box or cabinet 
designed for holding coal. It will contain from 5 to 30 bush- 
els, and has the advantages of screening the slack from the 
lump coal, depositing the former in a drawer for covering 

Pig. 1. 




fires at night. It also retains all dust, and thus prevents the 
same from soiling carpets. 

Pig. 1 shows the device closed, and in Fig. 2 portions are 
broken away to exhibit the interior construction. 

The coal is inserted 



Fig. 2. 




through the door above 
and falls upon a feed 
hopper, its weight bear- 
ing upon the latter and 
wedging it the more 
tightly in place. After 
passing through the 
hopper the coal falls 
upon the grate shown, 
through the bars of 
which the dust and 
slack drop into the 
drawer below, whence 
they may be easily re- 
moved. In case lump 
coal is used the grate 
may be removed and 
a solid bottom substi- 
tuted. 

The device can be made to fit any corner or opening and 
to match any furniture or covering. Patented July 24, 1877. 
For further particulars address the inventor, Mr. Christo- 
pher Hymers, 1601 Monroe street, St. Louis, Mo. 

f « » I ♦■ 

Volcanic Signs In Nebraska. 

The seat of disturbance is on the banks of the Missouri, in 
Dixon county, about thirty-six miles from Sioux City. A 
bluff, about 1,000 feet long and 160 feet high, sloping at an 
angle of 60° to 80° toward the river, is at present the place 
where the phenomena are most exhibited, but other bluffs at 
a few miles' distance have been similarly affected. Two 
years ago a portion of this blufif, half as large as what is left, 
broke away and fell partly into the river. On the blufif sounds 
were heard proceeding from the interior, especially on plac- 
ing the ear to the ground. Flames sometimes broke forth, 
occasionally at night. Steam escaped from crevices. On 
digging into the blufif, intense heat stopped the work after 
proceeding a few feet. Selenite, alum, and magnesia sul- 
phate in crystals were abundant. Professor Augheyregards 
these features as not volcanic in the usual sense of the term, 
but simply the result of local chemical action. The forma- 
tion is cretaceous . The blufif is capped by calcic carbonate. 
Beneath are shales containing ferric bisulphide in crystals or 
pyrites. Below the shale is a soft limestone, containing car- 
bonates of magnesia and alumina. The chemical reactions 
consequent upon part of the soil being soaked with water 
after its fall toward the river, have been the decomposition 
of the pyrites, ths^ production of sulphuric acid, and the at- 
tack of the acid on the alkaline carbonates. The heat evolved 
in the first of these reactions is, of course, very great; in the 
latter part the violence of the performance must be increased 
by the liberation of carbonic anhydride. All the authenti- 
cated disturbances are thus easily explained. Professor 
Aughey does not connect them with the earthquake. He 
thinks the bluff might furnish alum and other salts in quan- 
tities sufficient for profitable manufacture. 



ASTBONOMICAI NOTES. 

Observatory op Vassar College. 
The computations of the following notes are prepared by 
students in the Astronomical Department of Vassar College. 
They are approximate only, but sufficiently accurate to en- 
able ordinary observers to find the planets. 

Position of Planets for January 18T8. 
Mercury. 
Mercury may be seen in the evening twilight during the 
first week in January. It rises on January 1 at 8h. 33n;. 
A.M., and sets afew minutes before 6 P.M., about 3° north 
of the point of sunset. On January 31, Mercury rises at 5h. 
49m. A.M., and sets at 8h. 7m, P.M. In the latter part of 
the month it should be looked for before sunrise. 
Tenns. 
On January 1, Venus rises at 9h. 59m. A. M., and sets at 



I 8h. 33m. P.M. On the 31st, Venus rises at 8h. 7m. A.M., 
I and sets at 7h. 47m. P.M. 

j Venus will be very brilliant all through January, and at 

' the greatest brilliancy on the 16th. It passes the meridian 

1 on that day a little before 3 P.M. at an altitude of about 41° 

(in this latitude) and can be seen with the eye. Venus passes 

near the moon on the 7th. 

Mars. 

Mars, although smaller than in the autumn, is still a strik- 

j iug object in the evening skies. On January 1, Mars rises 

! at llh. 41m. A.M., and sets at 19m. after midnight. On the 

31st, Mars rises at lOh. 24m. A.M., and sets at llh. 54m. 

P.M. 

Jupiter. 
Jupiter's daily path lies so nearly with the sun's that it will 
not be seen in the early part of January. In the last week 
of January it may be seen before sunrise. On the 31st, Ju- 
piter rises at 6h. 13m. A.M., and sets at 3h. 25m. P.M. 
Saturn. 
Saturn, although so small as seen by the eye, is still the 
most interesting object to astronomers. The ring which is 
so beautiful when seen obliquely is now (seen almost in its 
plane) narrowing steadily, and with a small glass seems lit- 
tle more than a bright line across the ball of the planet. 

Titan, the largest of Saturn's moons, can be seen with an 
ordinary telescope. It goes around Saturn in about sixteen 
days ; and as on December 12 it was far on the left of Saturn 
(as seen in the telescope), it will have made one revolution 
and be on the right of Saturn by January 1. 

On January 1, Saturn rises at lOh. 51m. A.M., and sets at 
9h. 56m. P.M. On January 31, Saturn rises at 8h. 59m. 
A.M., and sets at 8h. 13m. P.M. 

ITranus. 
On'January 1, Uranus rises at 8h. 33m. P.M., and sets at 
lOh. 5m. A.M. of the next day. On the 31st, Uranus rises 
at 6h. 30m. P.M., and sets at8h. 4m. the next morning. 

Uranus follows, by a few minutes of right ascension, the 
bright star Regulus, and is on nearly the same parallel of de 
clination. 

Neptune. 
Neptune rises a little before 1 o'clock January 1, in the 
afternoon, and sets a few minutes after 2 on the morning of 
January 2. On January 31, Neptune rises at lOh. 47m. 
A.M., and sets at 10m. after midnight. 

■ ^ < « > ^ 

Astronomical Notes. 

BY BERLIN H. WEIGHT. 

Pens Yau, N. Y. , Saturday, January 5, 1878. 
The following calculations are adapted to the latitude of 
New York city, and are expressed in true or clock time, 
being for the date given in the caption when not otherwise 
stated. 

Planets. 

Mercury sets 5 42 evening 

Venus " 8 27 

Mars in meridian 5 53 " 

" sets 18 morning 

Jupiter " 4 41 evening 

Saturn in meridian 4 9 " 

sets 9 43 

Uranus rises 8 20 " 

Neptune in meridian 711 ' 

sets 1 55 

FIRST MAGNITUDE STARS. 

Sirius rises 6 37 evening 

Procyon " 6 12 

Spica " 57 morning 

Regulus " 8 16 evening 

Vega sets 8 26 

Altair " 7 13 

Fomalhaut sets 7 50 ' 

Capella in meridian 10 5 " 

7 stars (cluster) " 8 38 " 

Aldebaran in meridian , 9 27 " 

Betelgeuse " 10 46 " 

Algol in meridian var 7 55 " 

REMARKS. 

Mercury is nearly invisible, setting Ih. after the sun. 
Venus is in Aquarius, and directly south 10° of the 
^-shaped figure composed of three stars of the third mag- 
nitude and one of the fourth. Mars is in a cluster of fourth 
and fifth magnitude stars in Pisces. He was at his eastern 
quadrature January 4. Jupiter is invisible, setting with the 
sun. Saturn is in Aquarius, east of Venus about 15°. He 
is an object of considerable interest at present, owing to 
the fact that his rings soon disappear. This event trans- 
pired last in 1861. The sun is i° and the earth 2i° above 
the plane of the rings. Hence the northern surface is illu- 
minated, and that surface is presented so very obliquely that 
the rings are quite invisible with small telescopes, and 
through more powerful ones appear like two handles pro- 
jecting from opposite limbs of his disk. Uranus rises at 
4m. later, and is 4' or 1° east of Regulus, having the same 
declination. 

By noting the time of rising, southing or setting of the 
planets, the reader can determine about where to look for 
them as soon as they become visible. 

^ 1 « > » 

A NcTF irtlllzatlon for Jute Fiber. 

M. Imbs, of Paris, has discovered that by means of jute 
threads woven in with other textile materials most beautiful 
and curious eflfects of light and color may be produced. The 
fiber takes dyes readily and in a peculiar way, and on a sim- 
ple fabric may be so arranged as to imitate velvet in relief 
patterns. It is proposed to utilize this discovery for making 
wall tapestries. 



BEEVES' EXCAVATOE. 
The employment ot pumps in the excavation of sand and 
loose materials can now no longer be regarded as a novelty 
Hitherto, however, in all applications of the principle of 
suction to this purpose the process has been slow in action, 
subject to frequent stoppages, and accompanied by severe 
wear and tear of the machinery, consequent upon the lifting 
and shifting about, and also admission of sand and grit into 
the valve chambers of the pump. In the system illustrated 
the danger from this cause is removed by keeping distinct 
and detached the air pump and the sand tank.. It is kept 
entirely above water, with the exception of a suction pipe 
through which the soil is drawn. The greatest facility for 




working is combined with portability, as the machine, being 
entirely contained within one barge, can be towed or warped 
into harbor during bad weather, or moved about readily 
from place to place. When employed upon wall or quay 
foundations the same advantages are secured by placing the 
apparatus upon a truck running upon rails. In sinking cais- 
sons or cylinders by this method, it is not necessary in order 
to pump out the water to place a heavy air-lock and other 
weights at the top, and to maintain a bell full of compressed 
air in the bottom, nor is it necessary to leave large hollow 
spaces and shafts in the masonry or concrete for the con- 
veyance of men and spoil materials, as are required under 
the pneumatic method. Regularity of subsidence is secured 
by the use of a flexible sand pipe, which can be directed 
into any corner of the caisson of however irregular form. 
Rapidity in sinking may be obtained by building the caisson 
almost solid, for, as already stated, the usual large air spaces 
and shafts are no longer required. Fig. 1 represents the 
end view, Pig. 2 the plan, and Fig. 3 the flexible sand 
pipe. 

Where the water is deep, and the cylinder to be sunk of 
small diameter, it is not necessary to carry the latter up 
above the surface of the water at once, but only to put to- 
gether a length sufficient to prevent sand and silt from 
being washed into the cylinder by the scour of the currents. 

The apparatus has received a very extensive trial on the 
piers at the Tay Bridge, sixty having been sunk solely by 
this system. The foundations of these piers comprised in 
all 142 cylinders, varying in size from 6 feet to 31 feet 6 
inches in diameter, and in some cases penetrating to a depth 
of 35 feet below the river bottom in 50 feet of tidal water. 

It has also been adopted for the Severn bridge, and on a 
very large scale by the North British Railway Company at 
Dundee in filling up the vast waste behind the Dundee Es- 
planade with sand sucked up from the bed of the River 
Tay. 

By the employment of small grouped charges of dynamite 
or lithof racteur, chalk and clay can be rendered sufficiently 
fiuid to rise freely into the pump, the effect of such explo- 
sives on those substances being to convert them into a pulpy, 
slimy state, and not, as in the case of harder rocks, to shat- 
ter them into splinters. — Engineering. 

< < a I »i ■ 

A NeiF Tanning Process. 

M. Charles Paesi, an Italian chemist, has recently discov- 
ered a new mode of tanning, which is stated by the Journal 
d' Hygiene to be much superior in its results as well as more 
expeditious than any mode in which tan bark is used. It 
consists in macerating the skins in a .bath of perchloride of 
iron and sea salt dissolved in water. The operation lasts for 
from four to six months. The perchloride is a powerful dis- 
infectant and is said to render the industry much more 
healthy than it now is. 

< I » > » 

Prizes are ofifered by the city of Munich for a design for 
a monument to Liebig. The first is |400, the second $300. 
Models, which should not exceed with pedestal 3 feet in 
height, will be transported to Munich free by the Commis- 
sion, and must be submitted between June 1st and 15tb 
next. 
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Our W^ashlngton Correspondence. 

To the Editor of the Scientific American: 

Business in the Patent Office is steadily increasing, the 
receipts in cash for the month of October being $59,042,59, 
the greatest amount received in any month of November 
since the establishment of the office, an increase of over ten 
thousand dollars over the receipts for the same month last 
year, and of four thousand over the previous month of this 
year. Notwithstanding this the patent agents of this city, 
almost without exception, are complaining of hard times, 
and that they are doing next to nothing; from which it 
would appear that your agency, with the others outside of 
Washington, must be doing the cream of the business. 

The accounts of the Patent Office are arranged in monthly 
statements, so that they can be readily compared, as the 
officers have an idea that the monthly receipts are a toler- 
ably correct measure of the fluctuations of business through- 
out the country ; that when all classes of industry thrive the 
best, the applications for patents and the receipts of fees 
increase accordingly; and that by comparing the receipts of 
the office, they can form a good idea as to the state of busi- 
ness throughout the country. From the present steady in- 
crease of receipts, they therefore argue that business gener- 
ally is improving, and that an era of prosperity is now about 
to begin. 

PATENT OFFICE PRACTICE. 

A recent decision of the Commissioner, in the case of C. 
R. Everson's application for a patent on bottoms for wash- 
boilers, shows a liberal spirit of construction of the patent 
laws, and it is to be hoped that some of the examiners will take 
due notice thereof and govern themselves accordingly, thus 
earning for themselves good names instead of the bad ones 
they now get from both applicants and attorneys. In the 
case referred to, Mr. Everson wished to obtain a patent on 
making the bottoms of washboilers, having two pits, in one 
piece, as heretofore it had been the practice to swage each 
pit in a separate blank and join them together between the 
pits, the applicant claiming that no one but himself had suc- 
ceeded in making the double pitted bottoms in one piece, 
owing to the metal breaking between the pits during the 
process of swaging. The applicant had overcome this diffi- 
culty, and therefore asked for a patent covering the idea of 
making such bottoms in one piece, but his application had 
been refused by the examiners, on the ground that there was 
no invention in making in one piece what had heretofore 
been made in two. The Commissioner reversed this decis- 
ion, stating that the applicant had shown something beyond 
a mere duplication of the dies, mechanical skill, or good 
judgment. The use of the seam between the pits had long 
been felt as a great defect ia this class of bottoms, but no one 
had ever succeeded in putting double pitted bottoms in one 
piece on the market, which showed that there was a great 
difficulty to. overcome in manufacturing them. By con- 
siderable experimenting, the applicant had arrived at the 
right proportions in making the blank which allowed of both 
the pits being formed in one piece, without breaking the 
metal between them ; and as this experimenting showed that 
a mere duplication of the punches or mechanical skill was 
not sufficient to accomplish the desired object, and as it 
overcame a difficulty long known, but which no one had 
heretofore remedied, although the amount of invention is 
not very great, yet if found to exist at all, which the Com- 
missioner thinks was fully proved, the applicant should re- 
ceive his patent. 

In the interference case of Yost and Warner vs. Powell, 
the Commissioner affirmed the decision of the Board of Ap- 
peals and Interference Examiner, that Yost and Warner 
were the inventors of the combination in controversy, as it 
was clear, amid the mass of contradictory testimony filed, 
that Powell was in the employ of Yost when the invention 
was made, that the improvement was one ancillary to the 
preconceived plan of re-organizing the " Climax" machine, 
for the construction of which machine Powell and other work- 
men were employed by Yost ; and the Commissioner there- 
fore decided, in view of this, that Yost was entitled to use 
the suggestion of Powell, as to the arrangement of the parts 
in controversy, even if it is granted that Powell made the 
suggestion first, which, however, does not appear from the 
the evidence to be very clearly made out. The Commissioner 
also decided that Yost and Warner should be considered as 
joint inventors, as the evidence showed that they were in 
consultation when the invention was in progress, which the 
Commissioner considers sufficient to justify their claim, 
especially in view of their oath, as the office does not under- 
take to go behind the oath of joint invention, unless it ap- 
pears from the evidence that such joint invention was im- 
possible. 

In the case of K. W. Hamilton's application for a patent 
for an independent condensing apparatus, the Commissioner 
decided that in a patent for an apparatus of this character, 
although an air pump formed one of the essential elements 
of the combination claimed, the applicant had no right to 
a claim for such parts as were peculiarly applicable t» air 
pumps, such belonging to a well known sub-division of a 
diilerent class, and that therefore those features should be 
claimed in a separate patent. 

The Empire Mill of St. Louis having applied for a trade 
mark, in which the words "snow white" formed a con- 
spicuous part, the examiner rejected the application, and 
his action was confirmed by the Assistant Commissioner, on 
the ground that the words were well knowu and commonly 



used, as indicating anything very white ; and as one of the 
main indications of the quality of fine flour was its white- 
ness, it would seem that any one would have the right to 
apply these words to flour, and that they should not there- 
fore be monopolized. 

I find the following in one of our city papers: "It may be 
remembered that some time ago a Frenchman, by the name 
of Magin, suddenly sprang into notoriety by announcing 
that he had discovered a process by which cotton fiber could, 
by some chemical process, be turned into silk. Among his 
many propositions was the one — of special interest to the 
people of Washington — of erecting a mammoth manufactory 
here, from which the markets of the world could be sup- 
plied. In an evil hour he laid his papers and specimens of 
the manufacture before the examiner at the Patent Office, 
and applied for a patent. Here his brilliant plans for filling 
his pockets, and indirectly those of the people of the Dis- 
trict, received a clteck, his papers being returned and his 
specifications of imitation silk, made by his process, declared 
to be real siik. Monsieur, with the true French spirit, ac- 
cepted gracefully the verdict and took his departure for 
greener pastures. In New York he interested Seligman and 
others in the scheme, and money was advanced to enable 
him to go on with the manufacture. It is hardly necessary 
to say that Magin, as soon as he got hold of the money, de- 
camped, and his whereabouts, despite the careful search of 
his anxious friends, remained a mystery. But such a man 
was not born to blush unseen. A little while ago an appli- 
cation was received from England for a patent on substan- 
tially the same discovery, and, as if conclusive proof of its 
worth, the immortal name of Magin was appended as a wit- 
ness. The application was of course rejected, and Magin 
once more sinks into obscurity until some new rascality 
shall bring him into prominence." 

The part relating to the first application is substantially 
correct, but I have been unable to find any corroboration of 
the statement as to the application said to have been received 
from England." 

PATENT MATTERS IN CONGRESS. 

The House of Representatives has passed a resolution di- 
recting the Committee on Patents to report a bill to prevent 
the maintaining of suits against persons who ignorantly 
purchase articles which infringe upon patents. 

Mr. Townsend, from the Committee on Patents, reported 
a bill to repeal sections 4,924-6-7-8 of the Revised Statutes, 
relating to extensions of patents, and declaring that it shall 
be unlawful hereafter for the Commissioner of Patents to 
renew or extend any patent whatever. He states that the 
object of the bill vvfas to take away from the statute book 
sections of the law which were dead and inoperative; but it 
may be that there is something more in this bill than ap- 
pears on the face, and it is possible it is part of the general 
attack that is now being made on our patent system. 

The House Committee on Patents have passed a resolution 
to the effect that they will recommend to Congress no ex- 
tension of patents, excepting where parties have been "pro- 
videntially hindered " from .enjoying the benefits of their 
patents. 

Both Houses of Congress have agreed to appropriate the 
money ($45,000) called for by the Commissioner of Patents 
for repairing the models injured in the late fire in the Patent 
Office. 

The President has sent to the Senate a draft of a treaty 
for the reciprocal protection of trade marks in the United 
States and Great Britain, which was signed in London by 
Lord Derby and Mr. Pierrepoint, October 24, 1877. I have 
been unable to procure a copy of it, as treaties are not made 
public until they have been acted on by the Senate, but the 
following is believed to be a correct synopsis of it: 

The subjects or citixens of each of the contracting par- 
ties shall have in the dominions and possessions of each 
other, the same rights as belong to native subjects or citi- 
zens, or as are now granted, or may hereafter be granted, to 
the subjects and citizens of the most favored nation in every- 
thing relating to property in trade marks and trade labels. 
In order to obtain this protection, the manufacturer or 
tradesman must fulfil the formalities required by the laws 
of the respective countries. 

Mr. Harris of the Naval Committee of the House is pre- 
paring a plan for the erection of a new Navy. He proposes 
to provide for the appointment of a board of competent en- 
gineers and naval constructors, whose duty it shall be to 
superintend the building of this new navy, according to a 
definite plan. The entire cost is to be $50,000,000, of which 
$5,000,000 is to be appropriated annually. No further ap- 
propriations are to be made for the repair of old vessels 
where the cost of such repairs would exceed 40 per cent of 
the original cost of the vessel. 

A bill has recently been brought into the House to virtu- 
ally disband the Bureau of Engraving and Printing at the 
Treasury, so as compel the department to have all its work 
done by the bank note engraving companies in New York 
and elsewhere. This object of this will he fully seen when 
it is considered that, under the recent re-organization of the 
Bureau by Mr. McPherson, who has dismissed all superfluous 
employees, and is running the establishment in business-like 
fashion, doing all the work possible by piece-work, and so 
cutting down the expenses that he will have, at the end of 
the fiscal year, a surplus of about $600,000, the Bureau can 
and does do work cheaper than the outside establishments, 
because it has no profits to make. That this is so is shown 
by the fact that the Treasury advertised for bids for doing 
certain classes of work, and the Bureau of Engraving and 



Printing underbid everyone, and the result Is that the Treas- 
ury pays for printing the backs of notes and internal reve- 
nue stamps alone during the present fiscal year, over $109,- 
000 less than it had to pay to the engraving companies for 
the same work last year. 

To secure the importation, free of duty, of all descriptions 
of raw wool, copper, and copper ore, Mr. Willis, of your city, 
has introduced a bill providing that no duty shall be levied 
or collected on these articles after July 1, 1878. 

To cater to the anti-Chinese prejudices of the Californian 
laborers, two bills have recently been introduced, one of 
which enacts that a capitation tax of $250 shall be levied on 
every Chinese passenger landed on our shores, and the other 
forbids vessels taking on board more than ten Chinese, with 
the intention of bringing them to the United States, under a 
penalty of a fine of $100 and six months imprisonment for 
every passenger above ten. 

NATIONAL EDUCATION. 

The National Education Association is now holding i 
meeting in this city. Among the questions under consider- 
ation are the following: "Measures for strengthening the 
National Bureau of Education." " The establishment of a 
National Educational Museum." "The establishment of 
an Educational Fund by the General Government, and the 
appropriation of the proceeds of the sales of public lands to 
school purposes." "A system of national educational sta- 
tistics." " The best school organization for a State." "The 
best school organization for a city." "Public high schools,' 
and "Education for the South." In a paper read by Gen. 
Eaton, the Commissioner of Education, on " What the 
General Government has done to aid Education," he stated 
that the government had given outright nearly 1,000,000,000 
acres land and $47,785,177.93 in money. This however, in- 
cludes what had been appropriated for West Point and the 
Naval Academy at Annapolis. 

THE MISSISSIPPI JETTIES. 

The Secretary of War has received an official notification 
from Captain Brown, the inspecting officer at the jetties, 
that there is now a practicable channel through the jetties 
21 3-10 feet deep at average flood tide ; that the only inter- 
ruption of a practicable channel of 22 feet deep was but 90 
feet in length; and that a line of soundings with 32 4-10 feet 
least depth extends through the bar to deep water. 

MUTILATED CURRENCY. 

The United States Treasurer has issued a warning against 
the constantly increasing attempts in various sections of the 
country to cheat the government and innocent parties by 
practicing the old trick known as the "piecing" process, 
whereby a given number of currency notes of similar de- 
nomination are cut to pieces and then pasted together, so as 
to make more notes than there were at first. Ten notes are 
generally taken, and by adroit piecing, eleven are made. 
About one tenth is cut off from one end of a note and the 
large piece passed as it is. Two tenths is next cut from a 
second note, and the small piece from the first note attached 
to the large part of the second note; the two tenths pieces 
are used to replace a three tenth piece out from a third note ; 
and by continuing this process, cutting off a larger piece 
each time, eleven notes are made from ten. The makers of 
these pieced notes do not usually attempt to' have them re- 
deemed, but pass them into the hands of innocent parties 
who have to suffer the loss. 

CONSULAR REPORTS. 

The United States Consul General at London, in a re- 
cent dispatch, refers to the immense trade in American cot- 
ton goods that is springing up in England, and states that, 
"millions of dollars" worth have already been disposed of 
in that kingdom. He also states that the American manufac- 
tures, of what is known as Birmingham wares, more espe- 
cially agricultural implements, are very favorably regarded 
in Great Britain and her colonies. With regard to the lat- 
ter, he believes that it is the superior lightness and finish of 
the articles, together with the willingness of manufacturers 
to vary patterns to suit the wishes of the customers, that has 
brought about the preference for American goods. 

The same gentleman, in a previous dispatch, refers to the 
infiux of workmen from the United States to various points 
in Great Britain, in consequence of a notion spreading 
among American mechanics that the labor market on the 
other side of the Atlantic is better than in the United States, 
which induces many to emigrate with the confident hope of 
procuring steady and remunerative employment, only to 
find themselves strangers in a strange land, without either 
money or work, and no chance of procuring either, unless 
they have been fortunate enough to make contracts before 
leaving home, which they can only obtain by taking the 
work left by some native workmen, who are on a strike. 
Under these circumstances their money is soon gone, then 
what clothes they can spare are sold for food, until they ap- 
pear, half starved and with barely sufficient rainment to 
cover their nakedness, at the consulates, begging to be sent 
home, feeling very much surprised and indignant when in- 
formed there are no funds in the consul's hands for such a 
purpose. 

FORESTS IN THE UNITED STATES. 

To show the necessity of taking some means of protecting 
our forests, and the need of the Foresting Commission it is 
proposed to organize, it is stated that within ten years no less 
than 12,000,000 acres of forest have been cut or burned over 
in the United States. Much of this timber is used for fuel, 
twenty-five cities being on record as consuming from 5,000 
to 10,000 acres each. Fences use up much timber; and rail 
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way sleepers require the product of 150,000 acres per annum. 
The amount of lumber timber yet standing is no longer 
large, and but for the fact that it must gradually increase in 
price, and thus be less wastef ully used, it would soon be 
come so scarce as to be very dear. Nearly $150,000,000 is 
estimated to be invested in the whole timber industry, em 
ploying 200,000 men. 
Washington, D. 0. Occasional. 

Vulcanized Fibre. 

This material is now being manufactured to a considerable 
extent by a company operating in Wilmington, Del., and it 
it believed that it will in time assume a place in the arts some- 
what akin to rubber or horn, as it is flexible like both, but is 
without the elasticity of the former, although it may be, like 
it, manufactured of different degrees of hardness. Several 
patents connected with its manufacture have been granted of 
late, and we propose to give a resume of the "state of the 
art " as exhibited in the records of the Patent Office. 

The first patent we find relating to this subject is the Eng- 
lish patent No. 787, of 1859, granted to Thomas Taylor, of 
London, the main idea of which appears to have been to treat 
paper so that it would be less porous, have greater strength 
and stiffness, and assume the toughness, semi-transparency, 
and general appearance of parchment. The process is given 
by the Inventor as follows : 

" I take a solution of the salt called chloride or muriate of 
zinc, and having rendered it as neutral as may be by the ad- 
dition of oxide or carbonate of zinc, I concentrate the solu- 
tion, by evajjorating it until it has acquired, when cold, the 
consistence of syrup. In this case it will have the specific 
gravity of 2100 or thereabout. The solution of zinc being 
thus prepared, I immerse or float upon its surface the paper 
to be treated, until it is fully saturated with the solution. 
The paper is then withdrawn, and the adhering liquor being 
removed by a scraper, roller, or any other mechanical means, 
it is either immediately plunged into water or allowed to re- 
main for a short time until It is apparently dry, then plunged 
into water and washed therein until all soluble matter is re- 
moved. In cases where it is desirable to retain a portion of 
oxide of zinc in the paper, the paper, after being partially 
Washed, is immersed in a weak solution of a carbonated 
alkali, and afterward thoroughly washed in water. The pa- 
per may then be pressed and dried and submitted to the or- 
dinary processes for obtaining a smooth or glazed surface, 
or it may be sized or colored. 

" After this treatment, it will be found that the paper is 
more or less changed — has contracted in volume, become 
more dense, and is less porous than before^ while at the same 
time it is much stronger. When, however, it is desired that 
a more complete change stould be produced in the paper, 
the solution of zinc should be moderately heated before im- 
mersing the paper; or the paper, after having been drawn 
through the cold solution and the adhering liquor removed, 
should be exposed to a gentle heat, varying from 80° to 90° 
Fahrenheit to little short of boiling water, according to the 
effect that is desired to be produced on the paper. In de- 
termining the amount of heat to be applied, the kind of pa- 
per used, its thickness, density, the strength of the zinc so- 
lution, and the length of time during which the paper is 
exposed to heat, should be considered. 

" In general, I find that when ordinary blotting paper is 
used, and the paper is heated by the application of metallic 
surfaces, a temperature of 120° to 140° Fahrenheit is suf- 
ficient. A good criterion of the completion of the change is 
to be found in the circumstance that the paper becomes 
somewhat swollen and apparently dry. It also passes from 
a semi-transparent and rather rigid state to one that is more 
opaque and flaccid." 

The heating of the paper may be accomplished either by 
warming the solution of zinc to the required temperature, 
laying the saturated paper on smooth heated surfaces, or by 
passing such heated surfaces over the sheets as in ironing 
cloth. If the paper, however, is in the form of a continuous 
web, it may be passed between heated rollers or through a 
hot chamber. The inventor also proposes to dissolve, by 
the aid of heat, cotton fibre, starch, dextrin, or gum in the 
concentrated solution of chloride of zinc ; and also to add to 
the solution, prior to using it, the chlorides of tin, calcium, 
or magnesium ; the object of this addition, however, is not 
stated. 

After the sheets of paper have been treated with the solu- 
tion of zinc they will adhere together, and if a warm iron is 
passed over them they will become permanently united. In 
this way sheets of any thickness or size may be formed, or a 
vessel made so as to be of one piece. 

The next patent is that of Aug. T. Schmidt, of Pittsburg, 
Pa., dated April 4, 1871, which is stated to relate to the treat- 
ment of vegetable fibrous substance, whereby they are greatly 
increased in toughness and strength, rendered impervious to 
water, capable of resisting the action of most acids and alka- 
lies, and made either firm and hard or soft and pliable, as 
may be desired. The process may be applied to paper sized 
and unsized, or to paper pulp, which after treatment may be 
made into sheets of paper in the ordinary way, or moulded 
into any desired shape. 

The first step of the process is saturating the fibrous sub- 
stance in a bath of concentrated "mother water," or liquor 
resulting from the manufacture of chloride of zinc, or of 
the chlorides of tin, calcium, magnesium, or aluminum. As 
" mother water " is a waste product not readily attainable in 
many places, it is stated to be more convenient to produce it 
for the express purpose from the manufacture of chlorides 



which are easily manufactured and readily sold. For this 
purpose metallic zinc is dissolved in dilute muriatic acid, the 
solution concentrated by heat to about 70° or 75° Baume, 
and then cooled, when the solution will deposit crystals of 
chloride of zinc, which, being removed, leaves the required 
" mother liquor." To this is to be added suflicient of a so- 
lution of chlorine in water to enable the smell of chlorine to 
be perceived when the liquor is agitated, and enough carbo- 
nate of zinc to render the solution neutral. 

If the substance to be treated is to be made very opaque, 
there should be added to the bath as much oxide of tin or 
zinc as it will retain in solution. 

The fibre, if in the form of sheets or rolls, should be passed 
through a heated chamber or over a hot roller as it enters in- 
to the bath, and after passing through the liquor it is pressed 
between rollers to remove the superfltious liquid, and is then 
washed in water, which may be made slightly alkaline by the 
addition of carbonate of soda so as to neutralize any adher- 
ing liquor. Paper thus treated may be made of any desired 
thickness by pressing a number of sheets together as they 
pass from the chemical bath, or cylindrical objects may be 
formed by continuous wrapping of paper around a cylinder 
until a suiiicient thickness is formed. Paper pulp or other 
vegetable fibre may be saturated in the chemical bath and 
then moulded by pressure into any desired form. 

T o make from paper, paper pulp o r other vegetable fibrous 
substance, an article having the solidity and hardness of 
horn or vulcanite, the same bath before described is em- 
ployed, but concentrated to a strength of about 50° Baume, 
or upward, according to the article to be treated. The bath 
is heated to about 150° Fahrenheit, and the paper or other ar- 
ticle, after being first heated and then saturated in the bath, 
as above described, is passed (on leaving the bath) over or 
between heated rollers, and then plunged in water, pure or 
only slightly alkaline, in which it is allowed to remain for 
from six to twenty-four hours, according to degree of hard- 
ness required, after which it is subjected to pressure to so- 
idilfy it and make it smooth or give it any desired shape. It 
is then slowly dried at a temperature of from 70° to 80° Fah- 
renheit. It may be made of any required thickness by bring- 
ing together several plies or layers as it passes out of the 
chemical bath. A still greater degree of hardness may be 
attained by dissolving in the chemical bath vegetable fiber, 
dextrine, gum, or starch, and also by sifting on to or between 
the lasers of the paper or fabric, as it passes from the bath, 
any mineral substance or gum. 

A rough texture or surface maybe given by sifting emery, 
powdered glass, sand, or other mineral substance between 
the layers or on the outer surface, as may be desired, and 
paper or other vegetable fiber thus prepared may be used for 
many purposes in the arts. If, on the other hand, it is de- 
sired to produce a substance having great flexibility and soft- 
ness, resembling soft vulcanized rubber without the elas 
ticity of that article, the paper or olher fabric is immersed 
to saturation in the chemical bath in the manner first above 
described, and then, as it leaves the bath, it is passed over a 
heated roller of lead (or other suitable material) into a wash- 
ing vessel containing a weak solution of any suitable alkali 
in water, and thence into a bath of a solution of water and 
glycerin in the proportions of two parts, by measure, of 
water, to one of glycerin, or a solution of sugar and water 
in similar proportion. This glycerin or sugar bath may be 
used cold, but it is better to have it heated a little below 312° 
Fahrenheit. In this bath it should remain about six hours 
or more, according to the degree of softness required. 

Paper thus prepared, and made of suitable thickness by 
uniting several piles as they pass from the chemical bath, 
makes excellent belting, the strength of which may be in- 
creased by introducing between the layers of paper cloth 
made of cotton or vegetable fiber, either dry or previously 
saturated in the chemical bath, as may be preferred; but it 
adheres better if inserted dry. 

In making cylindrical articles by continuous wrapping 
around a cylinder a condensing roller should be used, so ar- 
ranged as to give the requisite pressure, and yet allowing a 
gradual separation as the thickness of the article increases, 
the roll being heated to from 120° to 200° Fahrenheit; and 
the cylinder around which the paper, etc., is being wound 
should be partially immersed in the bath of alkaline solution, 
or of glycerin and water, or sugar and water, as the case 
may be. 

Fibrous material treated as above described, when of suit- 
able thickness, is extremely soft and pliable, and resembles 
soft leather in texture, and may be used for many purposes 
for which leather is employed. When of increased thick- 
ness it may be employed for belting, packing, and various 
other purposes to which soft vulcanized rubber, owing to its 
great elasticity and its liability to be acted upon by heat and 
various chemical substances, is inapplicable. By omitting 
the glycerin or sugar treatment, it may be made as hard as 
horn and used for various purposes, as it is susceptible of 
being moulded or otherwise formed into any desired shape. 

The article thus produced, whether soft or hard, is not 
readily combustible, although when exposed to sufficient 
heat it will burn, but without flame. It may be used to ad- 
vantage in making hose or pipe for conducting water, gas, 
and other fluids, and also for the bodies of carriages, railroad 
cars, or boats, and for various other purposes in the arts and 
manufactures. 

The next U. S. patent is No. 114,880, issued to Thomas 
Taylor, May 16, 1371, and is precisely the same as his English 
patent, given above. 
On Octobers, of the same year, E. S. Hanna obtained a 



patent on a washer for carriages, machinery, etc. , made of 
I this material, which patent was reissued May 20, 1873, No. 
I 5,432. 

i On the 31st of the same month, D. W. Hanna obtained a 
■ patent, numbered 120,380, in which it is stated that from 40 
to 90 per cent of the cost of the solution may be saved by 
continually using the same water for washing the surplus 
liquor from the paper, until it reaches a gravity of 30° to 40° 
Baume, and then evaporating it by boiling until it reaches 
from 65° to 70° Baume, at which gravity it may be used for 
treating the paper instead of the mother liquor before de- 
scribed. When a hard paper is required, nearly all of the 
solution is washed from the paper, and the saving is greater; 
but v^hen soft paper is to be made, less of the solution is 
washed out, and the saving is smaller. 

E. S. Hanna obtained a patent February 27, 1872, No. 
134,133, for the use of this material as a packing for journal 
boxes, for which he claims it is peculiarly suitable. 

J. H. Savery patented a ferrule for boiler and condenser 
tubes April 6, 1875. He claims that it has peculiar proper- 
ties that adapt it to this purpose, as it expands under the 
influence of either heat or water, and hence will always keep 
the tubes tight. 

The next patent we find is that of R. H. Plass, issued De- 
cember 19, 1876, covering the use of this material in chair 
backs and seats. 

The President of the Vulcanized Fibre Company, Mr. 
Willia,m Courtenay, obtained two patents on July 34, 1877, 
Nos. 193,333-3, the first of which is for making tubular arti- 
cles, such as buckets, measures, cans, drum shells, etc., by 
taking sheets of vulcanized fiber, chamfering the edges to be 
joined, and, by immersion in a bath of chloride of zinc, par- 
tially dissolving the edges. A tube is then formed with such 
sheets upon a mandrel of suitable size, and the edges ce- 
mented together by heat and pressure, being held by clamps, 
and heated in any suitable way. The tubes are then soaked 
in water to extract the surplus chloride, and while still wet 
are slipped on mandrels, which may be of any desired form, 
and allowed to dry gradually. The mandrels should be made 
in sections so as to collapse, because the tubes in drying 
shrink tightly upon them. The second patent (No. 193,333) 
is for a can made from a tube formed as above described ; 
but before drying, the edges of its ends are turrfed over by 
hand so as to form beads or flanges, after which it is slowly 
and carefully dried. If preferred, the beads or flanges may 
be strengthened by being turned over a wire or a narrow 
band of the vulcanized fiber. A bottom of the same or other 
material is to be set in place and secured in any convenient 
way. 

In the patent No, 196,894, issued to Thompson Hanna, No- 
vember 6, 1877, it is stated that the vulcanized fiber has a 
slight tendency to absorb moisture, but that this may be 
overcome by subjecting the manufactured article from 34 to 
48 hours to a bath of strong nitric acid, or a mixture of nitric 
and sulphuric acids, or one of sulphuric acid and nitrate of 
potash, or a vapor bath of the fumes arising in the manufac- 
ture of bisulphate of potash, by which the material is ren- 
dered almost absolutely impervious to water. 

The patent No. 196,894, issued to the same gentleman on 
the same day as the last, covers another process for saving 
the chloride of zinc which is washed out of the fiber, in which 
the washing liquid, instead of being evaporated, is treated 
with sufficient of a solution of carbonate of soda to cause a 
complete chemical reaction, the result being carbonate of 
zinc is precipitated and chloride of sodium remains in solu- 
tion. The advantage this process has over evaporating is 
that the precipitated carbonate of zinc commands a high 
price and is worth as much or more than the original cost of 
the solution, by which means the paper or fiber is treated 
with very little cost. The carbonate may be sold for other 
uses, or may be employed again in treating fiber, by dissolv- 
ing it with hydrochloric acid. Carbonate of potash or any 
other alkaline carbonates may be used instead of the carbo- 
nate of soda. 

The last patent issued in this connection is No. 197,353, 
granted to Mr. Courtenay, November 30, of this year, which 
covers the use of vulcanized fiber for the sounding boards of 
musical instruments, for which purpose it is said to be pecu- 
liarly well adapted, as atmospheric changes have very little 
effect upon it, and sounding boards made from it are not 
likely, therefore, to split or warp. 



InTentlons Patented In England by Americans. 

From October 9 to November 20, inclusive. 
Mercury Motor.— T. A. Shinn, Pittsburg, Pa. 

PATTERN CiRDS FOB EMBROIDERY.— T. B. Parker, MaS8. 

PAIN'T MILL.— T. W. Masury, Brooklyn, N. Y. 

Paint Can.— T. W. Masury, Brooklyn, N. Y. 

Pianoforte.— C. B. Rogers. Boston, Mass. 

Plow.— I. E. Holmes. Washington, D. C. 

Plow, ETC.— T. Bond, New York city. 

RAILWAY Signal. -F. W. Eames. watertown, N. T. 

Roofing.— P. Pierce etal., Brooklyn, N. Y. 

Roller Skates.— r. Hutton. Brooklyn, N. Y. 

Rotary Pump .—T. H. Asbury, Philaaelphia, Pa. 

Sash Fastener.— R. H. Rose, New York city. 

Sewing Knit Fabrics.- W. Pearson, Philadelphia, Pa. 

Sewing machine.— J. E. A. Gibbs, Steel's Tavern. Va. 

Shoe Fastening.— J. 8. Hall, San Francisco, Cal. 

Shoe Crimping.— Philip Fisher Shoe Company, New York city. 

Shuttle Fastener.— T. B. Rogers et al.. New York city. 

Spool Printing Machine.- A. O. Gould et al., Boston, Mass. 

StTRGiCAL Instrument.- J. c. Allen et al., BuflMo, N. Y. 

SUBMARINE torpedo.— H. T. Brown, New York city 

sugar-Cutting Machine.— W. Jasper et al., San Francisco, Cal. 

Time Detecter.— W. W. Le Grande, Louisville, Ky. 

Water Filter.— F. Wallrouth et a!., New York city. 

Water Motor.— O. J. Backus, Newark, N. J. 

Wood, Treating.— Ira Hayford, Boston, Mass. 
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T, P. Pemberton, 37 Park Row, Room 30, New York. 
Machinery and Inventions illustrated and described. 

Murtagh's Dumb Waiters. Hoisting Machines, and In- 
valid Safety Elevators, of approved patterns. Isaac 
Richards^ 3,21? Chestnut St., Philadelphia, Pa. 

Magic Lanteme, Sciopticons, Stereopticons and Views, 
Thehest&tiowest prices. Illustrated catalogue, 140 pages. 
W cts. Secoad-hana catalogue, 10 cts. Circulars free. 
Theo. J. Harhach 809 Filbert St. » Philadelphia, Pa. 

Wanted.— A First-class Foreman to take charge of a 
very extensive Machine Shop and Foundry, Address 
P. O. Box 2.ii0t. Philadelphia, Pa. 

For tlie best Bone Mill and Mineral Crushing Ma- 
ch ues, address Baugh & Sons, Philadelphia, Pa. 

See Advertisement of Sale at Auction of Foundry and 
Machine Works, with established business, at Toledo, 
Ohio, on page 13. 

Wanted— To Correspond with, the Manufacturers of 
Furnaces, and other apparatus, required for the manu- 
facture of fine Glass, also a Glass Maker thoroughly ac- 
quainted with the business. Address T. A . Willson & 
Co., Reading, Pa. 

Variety Self Centering Chuck. See illustration, page 
406, June 30, 1877. Patent for sale, or the inventor will re- 
ceive proposals to manufacture on royalty. Address 
Wm. Frost,48 Countystreet, New Bedford, Mass. 

Agents both Men and Women are doubling their 
money, sellingnew and useful Household patents for L . 
B. Brown & Co., 242 Elm Street., Cincinnati, O. Write 
them for Terms. 

Friction Clutches warranted to save Rolling Mill Ma- 
chinery from breaking. Also Hoisting Machines and 
Safety Elevators. D. Frisbie & Co., New Haven, Conn. 

The Penfield Block Works, Lockport, N. Y., want a 
second hand platform scale on wheels; capacity about 
2,000 lbs. Must be cheap. 

Silk-Dramina: and Denering Machines, manufactured 
by Norris & Co., Steam Gauge Makers, Paterson, N.J. 
Vertical Scientific Grain Mills. A.W.Straub & Co.,Phila. 

Tacht Engines. Complete with Boiler from $75 up- 
wards. Geo. F. Shedd, Waltham, Mass . 

Manufacturers should try the pure natural Lubricatin 
oil. Produced and prepared by Geo. Allen, 13th street, 
Franklin, Pa. It does not gum or chill in cold weather, 
and wears as well as lard oil. Price by the barrel 30 
cents per gallon. Packages of lOgallons sent on receipt 
of $3.75. 

Second-hand Iron Plane built by Smith of Salem. 
Planes 13 ft. x 30 in. ; price $375. A. C. Stebbins, Wor- 
cester, Moss. 

Lipsey "Reliable" Wrench; strong, convenient. Best. 
Roper Caloric Engine Manuf . Co., 91 Washington St.,N. Y. 

Ice Machines. Clayton & Cook, Daretown, N. J. 

Bound Volumes of the Scientific American.— I have 
on hand about 100 bound volumes of the Scientific Amer- 
ican, which I will sell (singly or together) at $1 each, to 
be sent by express. John Edwards, P.O.Box 773, N. T. 

The Best Mill in the World, for White Lead, Dry, 
Paste, or Mixed Paint, Printing Ink, Chocolate, Paris 
White, Shoe Blacking, etc.. Flour, Meal, Feed, Drugs, 
Cork, etc. Charles Ross, Jr., WiUiamsburgh, N. Y. 

ITie Niles Tool Works, Hamilton, O., have second- i 
hand Machine Tools in first class order for sale. ! 

Boilers set with the Jarvis Furnace will burn screen- \ 
ings and little soft coal without blower. I 

Bishop Stave-Sawing Machine for Tight work.Novelty [ 
Iron Works, Dubuque, Iowa, sole manufacturers. It 
makes the best stave, uses less timber, cuts with the 
grain, and makes 6,000 to 9,000 per day. We also build 
Barrel Machinery for " Slack Work," Gauge Lathes, etc. 
Send U3 your address for circulars. 

Noise-Quieting Nozzles for Locomotives, Steamboats, 
etc. T.Shaw, 915 Ridge Ave., Philadelphia, Pa. 

For New Illustrated Catalogue of Foot Lathes, Scroll 
Saws, Small Steam Engines and Amateur's Tools, send 
stamp to Chase & Woodman, Newark, N. J . 

Shaw's Mercury Gauges, U. S. Standard of Pressure. 
915 Ridge Ave., Philadelphia, Pa. j 

Bolt Forging Mach. & Power Hammers a specialty. | 
Send for circulars. Forsaith & Co., Manchester, N. H. i 

ForTown & Village use, Comb'dHand Fire Engine & 
Hose Carriage, $350. Forsaith & Co., Manchester. N. H. 

John T. Noye & Son, Biffalo, N. Y., are Manufactur- 
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co.'s Bolting Cloth. 
Send for large illustrated catalogue. 

Power & Foot Presses, Ferracute Co., Bridgeton,N. J. 

Solid Emery Vulcaaiite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. Y. 

Steel Castings from one lb. to five thousand lbs. In- 
valuable for strength and durability. Circulars fi'ee. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.y . 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and BufBng metals. 
E. Lyon & Co., 470 Grand St., N. Y. 

Machine Diamonds, J. Dickinson, 64 Nassau St., N. Y. 

Caution to the Public— To avoid imposition, pur- 
chasers of Waltham Watches will observe that every 
genuine watch, whether gold or silver, bears our own 
trade mark on both case and movement. -Gold cases are 
stamped "A. W.Co.," and guarantee certificates, signed 
Robbins & Appleton, accompany them. Silver cases are 
stamped "Am. Watch Co., Waltham, Mass., Coin Silver," 
or "Am. Watch Co., Waltham, Mass., Sterling Silver," ac- 
cording to quality, and are accompanied by guarantee 
certificates, signed R. E. Robbin&, Treasurer. The name 
** Waltham " is plainly engraved upon all movements, 
irrespective of other distinguishing marks. This caution 
is rendered necessary by reason of the fact that our cases 
are frequently separated from our movements and put 
upon worthless movements of other makers, and vice 
versa, thus afl"ecting injuriously the performance of the 
watches. Every buyer should make a close inspection, 
as indicated. Amer can Watch Company, by B.E.Rob- 
bins, Treasurer. 



The best Cornice Brake. J. M. Robinson & Co., Cinn. 

Tb Millwrights and Parties in want cf Engines, Boilers 
Shafting. Gearing Pulleys, etc . upon receipt of specifi- 
cations we will give you promptly bottom prioesfor same. 
B. W. Payne & Sons, Corning, N. Y. 

Improved Wood-working Machinery made by Walker 
Bros.. 73 and 75 Laurel St., Philadelphia, Pa. 

Skinner Portable Engine Improved, 2 1-3 to 10 H. P. [ 
Skinner & Wood, Erie, Pa. 

Fine Taps and Dies for Jeweler's, Dentist's, and Ma- 
chinist's use, in cases. Pratt & Whitney, Hartford, Ct. 

Lansdell's Steam Siphon pumps sandy and gritty wa- 
ter as easily as clean. Leng& Ogden, 212PearlSt., N.Y. 

To Clean Boiler Tubes— Use National Steel Tube 
Cleaner; tempered and strong. Chalmers Spence Co., N.Y. ' 

The Varnishes and Japans of Hyatt & Company, are, \ 
in the success they meet, noted for color, purity, and | 
durabiJity, with cheapness, giving them pre-eminent 
merit. Sendfor circulars and price list. Office 246 Grand 
street, New York. 

More than twelve thousand crank shafts made by 
Chester Steel Castings Co . now running; 8 years constant 
use prove them stronger and more durable than wrought 
iron. See advertisement, page U. 

" Little All Right," the smallest and most perfect Re- 
volvoi- in the world. Radically new both in prigciple and 
operation. Send for circular. All Right Firearms Co., 
Lawrence, Mass., U.S.A. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Felt of every description for Manufacturers' purposes, 
especially adapted for Polishing, can be furnished in any 
thickness, size, or shape. Tingue, House & Co., Manu- 
facturers. Salesroom, 69 Duane St., N. Y. Factory at 
Glenville, Conn. 




(1) P. P. asks how to transfer engravings 
or rather pictures cut from newspapers to glass, for use 
as magic lantern slides? A. Photography is, we be- 
lieve, the only satisfactory means. A glass negative of 
the picture is at first taken, and from this a positive 
photograph on the lantern slide. 

(2) T. Y. R. asks for a process by means 
of which corkwood can be bleached? A. It is whitened 
by boiling in hydrochloric acid; or use a strong solution 
of chloride of lime (bleaching powder) slightly acidi- 
fied with sulphuric acid. The fumes of burning sul- 
phur, in the presence of moisture, will also answer in 
some cases. 

(3) B. S. asks for a recipe for tlie so-called 
diamond cement? A. Soak isinglass in water till it is 
soft, then dissolve it in the smallest possible quantity 
of proof spirit by the aid of a gentle heat. In 2 ozs. 
of this mixture dissolve 10 grains of ammonicum, and 
while still liquid add half a drachm, of mastic dissolved 
in 3 drachms of rectified spirit, stir well together and 
bottle. For use the bottle is placed in warm water; and 
as soon as the contents liquefy use immediately. 

(4) J. B. asks: How many feet of No. 40 
silk insulated wire do I want to make the electric mag- 
net illustrated in telephone in vol. 37, No. 14? A. Two 
ozs, of No. 40 (Brown and Sharpe's gauge) copper wire, 
silk insulation. 

(5) H. T. wishes to know the value and 
power of .the Trouv^ moist battery? A.It would require 
five of them to equal the electro-motive force of one 
cup of Grove's battery. 

How high will water rise in a pipe after all the air is 
withdrawn? A. About 33 feet, more or less, according 
to the condition of the atmosphere. 

(6) E. H asks : Why has the brain of a per- 
son an uneven surface? A. The greater the numoer of 
convolutions the greater is the amount of gray sub- 
stance and hence the greater is the physiological power 
of the brain. 

What are the functions of the spleen? A. Unknown. 

Would you advise anything to be applied to the hair 
(when in good order) except the dry brush and comb? 
A. No. 

(7) J. E. B. inquires: What can I use to 
coat the barrel of an English rifie, to keep it from rust- 
ing? A. Have it plated with nickel, and if the surface 
is too bright, rub it with chamois leather, moistened 
with a paste of water and pulverized pumice. 

(8) A. B. asks : What is the best way of 
pickling the castings to get the scale off? A, We have 
used a pickle of 1 gallon of cold water and 3 ozs. of 
sulphuric acid, and find that it is inexpensive, and does 
the work perfectly; the castings must be free from 
grease or oil, and should be pickled until the scale will 
wash off, which will take from one to ten hours. 3. Is 
there anything that will destroy sulphuric acid so that 
the dust of the pattern in filing will not hurt the eyes? 
A. Thoroughly wash the pickled castings in cold water 
and then leave them over night in lime water. 

(9) C. B. R. writes : 1. Would Mr. Trouve's 
new moist battery, mentioned on pp. 323 of Scientific 
American do to run a sewing machine? A. Yes. 3. If 
so, how many cells would it require to take the place 
of four Bunsen cells? A. About twenty cells. 

(10) P. P. asks: How is aerated bread made 
and is th** process patented? A. It is made by forcing 
carbonic acid gas under pressure into the dough. For 
illustrations of machinery used see " Knight's Mechan- 
ical Dictionary." 

Cll) G. D. asks: Will you explain in your 
next issue the proper way of getting the pitch line of 
cogs? A. The pitch line is at the junction of the flank 
and face of the tooth and may be marked therefrom. 

(12) S. M. H. asks if phosphorus can be 
made luminous in an airtight bottle, and if there is any 
substance which is luminous under these conditions? 
A. If pure air and moisture are present in the bottle the 
phosphorus will continue,for a time, to glow when seen 
in the dark. We do not know of a simple substitute for 



the phosphorus. A coil of fine platinum wire sealed 
in a bottle may be made to glow brilliantly by the pas- 
sage of a strong electric current. 

(13) W. M. asks for a recipe for preserving 

eggs? A. Mix }4 pint of unslaked lime with the same 
quantity of salt, and a couple of gallons of boiling wa- 
ter. When cold put in the eggs, see that they are well 
covered with the water, and the vessel containing them 
kept in a cool place. The eggs should be fresh when 
put in, as one bad one will spoil all. 

(14) C. S. asks for a solution of the follow- 
ing problem, namely: The center of the circle is in the 
circumference of another circle; what must be the ra- 
dius of the first circle in order that its area shall in- 
clude the area of the second circle? A. Calling x half 
the arc in degrees, cut from the given circle by the 
the other, and 77 the ratio of the diameter to the cir- 
cumference, the area cut from the given circle = 

(1 - COS. x-h ^-^-^) ^ -sin. X. If you find x for 

any given case, which can be computed by approxima- 
tion from the above formula, the required radius = 2 
sin. % X. You will find a demonstration of the above 
formula, with an example of its application, in Robm- 
son'8 " Mathematical Operations." 

(15) D. R. P. asks: Could you please in- 
form me what a good engraver can earn? A. From $50 
to $150 per week. 

1. Is there any way of keeping India ink in a liquid 
state for printmg and marking with a brush? A. You 
can buy it in a liquid form, but as when mixed with 
water it must be kept from air. 2. How can I make a 
good red ink that will be bright and shiny for the same 
purpose? A. Cochineal dissolved in ammonia makes 
an excellent red ink. 

(16) S. B. G. asks: How do spiders get the 
first thread of their webs across between the supports? 
A. Very frequently they let the wind blow a thread 
across, which they afterwards strengthen. They are 
also said to swing across occasionally. 

1. How does the outside wheel of a car get round on 
the outside rail of a short curve without making more 
revolutions than the inner wheel, or without slipping 
on the track? A. It does not unless the wheel is coned 
so that it runs on a portion suflSciently enlarged. 

1. Which has the greater range, a short barreled rifie 
or a long one, each being equal as far as the bar, etc., is 
concerned? A. Up to certain limits, an increase in 
length generally produces increased range. 3. Which 
will shoot the harder, a gun which is patched so tight 
that no air can pass around the ball, or one which is 
not patched so tight? A. The first, generally. 

(17) J. S. asks for a solution 'to put on 
cloth for covering hams to keep files away? A. Dip in 
solution of sodium acetate, and,after sewing up, in thin 
milk of Jime. 

(18) F. L. B. writes: The process of print- 
ing pictures from prints, given on p. 343, No. 23, pres- 
ent volume, does not produce the desired effect for me. 
The ink takes on the paper about the same where it is 
blank or where it has been printed. What is the reason? 
A. Try again, your solution is either too strong or too 
weak; or your roller may have too much ink on it; all 1 
the processes of transfer require delicate manipulation 

(19) H. H. asks whether every engineer that i 
is running a stationary engine in this city must have a 
license? A. Yes. You can get full particulars at Po- 
lice Headquarters, 300 Mulberry street. 

(20) R. S. N. writes : Please advise me I 
what will prevent the foaming of water in boilers? A : 
Examine the inside of your boiler; it may be incrusted 
with scale. 

(21) L. M. D. asks: 1. Is there such an ar- 
ticle as liquid paraffin? A. It is an oil used in England 
for illuminating purposes; and is a product resulting 
from the destructive distillation of coal, and from 
which paraffin maybe crystalized by extreme cold. 3. 
What effect will it have on flowers? A. It is indirectly 
a vegetable product and might be useful as a fertilizer. ' 
3. What will prevent the leaves of house plants from 
losing their greenness? A. Sunlight, good earth, and 
good culture. 

(22) J. E. G. asks for a cheap composition 
resembling silver? A. Tin 3 ozs., copper 4 lbs. 

(23) J. H. B. says: I wish to warm a bath 
room 6 feet x 9, and cannot get a furnace pipe to do it 
without spoiling the look of the room underneath. I 
propose to make a coil of brass pipe J inch outside, 6 
feet long, containing 60 feet in all, and using hot water 
from bath boiler and returning to boiler through circu- 
lating pipe, in the same manner as I would run hot and 
circulating pipes to bath tub. Will this give enough 
heat for bathing purposes? A. Your plan should suc- 
ceed,provided a good circulation is secured by means of 
pipe of large size — this latter requirement being very 
necessary in heating by hot water. 

(24) C. F. H. writes : I have a lot of coke 
taken from a gas retort. Will you please inform me 
how I can work it up for carbon for a battery? A. 
Cut it into slices with a hand saw, or with a circular 
saw running at a slow speed. 

(25) W. H. G. says : My open grate draws 
nicely. Have lately gone into the room above and cut 
a hole into same fine and put up a stove in said upper 
room, with pipe leading into same hole. Stove also has 
good draft when there is no fire in grate. But when 
there is fire in grate there is not only no draft to stove 
but there is a reverse draft through it, so that the smoke 
and gas from the grate fire fill the upper room and 
house. Can you indicate a remedy? A. It is a bad plan 
to introduce a pipe into a flue already appropriated by 
another fire. However, where it is unavoidable, there 
should be a piece of sheet iron or cast iron plate insert- 
ed vertically in the flue, dividing it into two separate 
flues for about two feet above the point where the pipe 
enters it, the bottom being shut off to that part of the 
flue used by the pipe. 

(26) B. F. A. and C. A. K. ask for a simple 
copper dip or wash? A. Wash the articles clean and 
dip in rain water 3 lbs., sulphate of copper 1 lb. 



I (;?7) S. G. asks: 1. What is best to put on 
tin roofs and gutters that will be perfectly harmless to 
cistern water? A. Rochelle ocher is a very clean paint 
for tin roofs, and is not very likely to be deleterious to 
water. 2. Do you think it is best to have a second fil- 
ter (the water entering the same at the bottom and be- 
ing drawn off for use at the top) in a cistern where it is 
[ likely that a heavy rain going through the first filter 
I would wash all the sediment into the cistern? A. It is 
usual to let the rain water fall into the cistern first and 
i there settle, by which means it is much cleared before 
I passing through the filter. The first filter will not in 
! that case be required. 3. What cement is the most free 
1 from taste, or what will cover cement to prevent its 
i tasting? A. There is not much choice in that respect. 
i The application of water glass might cover it. 

j (28) H. S. asks whether any solid or liquid 
I has a marked affinity for hydrogen over oxygen? A. 
(No. 

I (29) C. 0. says: I have some manilla silk 
I drawers dyed with indigo of different shades. After re- 
j peated washing the color still rubs off. What will pre- 
I vent it and set the color? A. Boil the good:^ in 4 ozs. 
lalumand 1 oz. cream of tartar dissolved in 3 gallons 
j pure water, expose to the air for some time, boil in 
i fresh water, and repeat the airing. 

(30) A. C. L. asks how to make a japan for 
I iron? A. 1. Mix shellac varnish with a sufficient quan- 
j tity of ivory black or lamp black. 2. Asphaltum 1 lb., 
j melt, then add hot balsam of capivi, and thin with tur- 
pentine. 3. Grind lampblack very smooth and add 
copal varnish to the proper consistence. 4. Asphaltum 
3 ozs.; boiled oil, 4 quarts; burnt umber, 8 ozs.; mix 
by heat, and when cooling thin with turpentine. 5. 
Amber, 12 ozs. ; asphaltum, 2 ozs.; fuse by heat and 
add boiled oil J^ pint, resin 2 ozs.; when cooling add 1 
pint of turpentine. 

(31) In answer to Z. T. — The liquor from 
the lower part of the cesspool will be richer in nitrogen- 
ous fertilizers. 

C32) T. B. asks how to keep the rubber on 
babies' nursing bottles sweet? A. Wash in pure water 
after every use ; nothing else answers as well. 

(33) E. C. N. writes: 1. I wish to make a 
permanent magnet? A. See answer to No. 40, p. 283, of 
the issue of November 3, 1877, and to No. 16, p. 299, of 
the issue of November 10, 1877. 3. Will sulphate of 
copper and oil of vitriol work well in a battery together? 
A. Yes, if the battery is formed of a copper tank con- 
taining an inner frame of zinc. 

(34) D. W. S. asks: How can I clean the 
dial of a clock, the enamel of which has become soiled 
from winding? It will not rub off. A. Try a little ben- 
zole, quickly applied. Soap and water will often suf- 
fice. 

I have a medal which I think is pewter; through age 
it has become coated with a hard black substance. 
What will remove it? A. Dissolve 1 oz. of sal soda in 
a quart of water and boil the alloy in this for a few 
minutes. Rinse with water and then with strong muri- 
atic acid, again with a little water, and rub in soft saw- 
dust and fi,nally in whiting. 

(35) C. M. S. asks how to bronze inks, gold, 
silver, or any kind? A. Gold ink— Triturate fine gold 
leaf with a little honey, dissolve out the honey with hot 
water, and mix the gold powder with a sufficient quan- 
tity of gum water. Or use (with a gold pen) a strong 
solution of gold chloride hi ether. For silver, use sil- 
ver bronze powder or mica dust suspended in gum wa- 
ter. Tor bronze inks use any of the bronze powders 
in a like manner. It is necessary that the powders 
used should be very fine. 

(36) I. M. asks: What is a good substitute 
for copperas in coloring fur felts black? A. The fol- 
lowing, although not so cheap as the copperas vat, 
yields a rich, permanent black: Cam wood 8 per cent (8 
parts for every 100 of goods). Boil50 minutes. Then 
add bichromate of potash, 3 per cent; alum, 1 per cent; 
argol, 1 per cent. Boil 50 minutes and age over night. 
Then boil for an hour and a half in logwood 45 per 
cent; fustic, 8 per cent; sumac, 4 per cent; water, q. s. 

(37) P. R. asks how to prepare thin brass 
that is exposed to an alcohol flame so as to keep a nice 
surface, not particular about what color? A. You may 
try the following; Into a suitable quantity of strong 
water glass solution mix IQ parts black oxide of copper 
and 20 parts graphite, both ground to a floury powder, 
and 1 part of Prussian blue dissolved in a very small 
quantity of a saturated solution of ferro-cyanide of po- 
tassium. Heat this and dip it uniformly on the clean 
work. When dry, brush. 

(38) R. P. D. asks if lime placed in a room 
where polished steel goods are stored, the goods being 
in paper packages, will have a tendency to prevent rust? 
A.Caustic lime desiccates the airimmediately surround- 
ing it, thus preventing rust. A few tableepoonsful of 
thepowder will suffice for an ordinary showcase. It 
must be renewed occasionally. It is incapable of in- 
juring the goods. 

(39) J. J. J. asks for recipes for dyeing 
blue and dark blue on woolen goods? A. Pale blue— 
For 50 lbs.; 1 gill sulphuric acid, 3 ozs. extractof indi- 
go, lib. alum. Enter cold with one half of the extract, ■ 
give the other half when the boiler warms, bring to the 
spring. Dark blue: Give the goods a mordant of tar- 
tar; lift, add a little chromate of potash, again work 
15 or 20 minutes, and rinse: next boil in a bath of log- 
wood, adding towards the last a few grains more of the 
chromate, again boil and finish. The whole quantity of 
chromate used should not exceed H o^- to each lb. of 
logwood taken for the bath. 

(40) D. W. J. says: I want to preserve 
some large insects, such as tarantula, and small animals 
such as field mice. Can I preserve their shape and. 
color without putting them in a liquid ? A. For spiders, 
puncture them and steep for several days in a strong 

; alcoholic solution of pure phenol, and then in dilute al- 
coholic glycerin. Or use a saturated solution of sali- 
cylic acid in glycerin: dry carefully. Small animals are 
best treated by the ordinary taxidermic methods— by 

' removing the intestines, brains, etc., and curing the 
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tissues by treatment with strong solution of aium and 
salt, and filling with cotton charged with a little corro- 
sive sublimate, arsenious acid, etc., after drying. 

(41) C. W. R. says: Will you please inform 
me hovv the elevated street cars in New York are pro- 
pelled? A. They are drawn in the usual way by small 
locomotives. 

(42) J. S. S. asks where the extra weight 
comes from when wood petrifies or turns to stone? A. 
Silica (sand) IS dissolved by alkaline solutions. Hence 
all natural waters which contain alkaline carbonates 
hold also in solution a little silica. If wood be present 
in auch waters, as it decays the particles of silica are 
deposited in place of those that escape, and thus a 
copy of the wood in stone, or a petrifaction, is pro- 
duced. 

(43) T. N. & Co. say: We have been un 
successful in an attempt to prepare the varnish recom- 
mended on p. 316, current volume. We used benzine 
and naphtha. A. Use ordinary wood naphtha— benzine 
was a mistake. 

(44) T. T. W. asks: 1. What is the best 
point of cut-off for a stationary engine? A. That is de- 
pendent on the size of the engine, the work to be done, 
and the quantity or pressure of steam to do it with. 
The proper point of cut-off is that at which the most 
work can be obtained from a given quantity and press- 
ure of steam, and is best found by adirect test. 3. Did 
you ever know of an engine cutting off at ^ stroke 
and allowing % expansion? A. It is practicable to cut 
off at )4 stroke if theengine is very large as compared 
with the boiler and the work to be done; but the steam 
must be of high pressure; what it lacks in quantity 
must be made up in tension or pressure. 

(45) L. J. O'C. asks : 1. Is there any 
method of bleaching resin? A. Common resin (colo- 
phony) dissolves readily in hot spirit of wine or methy- 
lic spirit in oil of turpentine, benzine, and the essential 
oils, and in alkalies. It cannot be readily bleached. 2. 
What is the coloring matter in resin? A, Several res- 
iuoid acids. 3. What causes resin to smoke when burn- 
ing? A. The want of a sufficient supply of oxygen to 
consume all of the carbon. 4. Is there anything to 
prevent it from smoking when burning? A-. Yes; an 
adequate supply of air or oxygen. 5. Is there anything 
I can put in rosin to give it a white appearance that will 
not prevent it from burning? A. Melt it with sufficient 
chalk or sulphate of barium. 

(46) In answer to W. P. who asks for 
information concerning liquid solder: By fusing the tin 
and bismuth together, with a little charcoal powder, 
and adding the mercury when nearly cooled, a very fu- 
sible alloy may be obtained, which, although not very 
well suited for a solder, might be useful in some casae. 
For soldering delicate work the following has been suc- 
cessfully used: 8 parts bismuth, 5 parts lead, 3 parts 
tin, melt: pour this into amortarwith some boiling wa- 
ter and rub it with a pestle as the water cools. This 
will produce a fine powder. The parts to be soldered 
are cleaned with a drop of acid zinc chloride, covered 
with the powdered solder, pressed together and im- 
mersed for a time in pure boiling water, which fuses 
the solder, 

(47) J. W. P. writes : In your last issue you 
give for varnishing chromos to use map varnish with a 
size. Please tell of what, and how the varnish and size 
are made? A. Zinsser's spirit copal gives perhaps the 
best results. Use the varnish quite thin, flowing it 
quickly over the surface. When the first is dry, an- 
other coat may be applied if desired, 

(48) R.. B. T. writes: We have been build- i 
ing a house in which a balloon frame was put up and \ 
sheeted inside with matched hemlock sheeting, not sea- 
soned. As soon as the siding was put on, and before it 
got wet in any way, the first coat of paint was put on, 
and plenty of time given for drying before second coat 
was put on ; then a much longer time W£ s allowed before 
the third and last coat was applied. We now find great 
blisters as large as a man's hand in some places. Would 
the moisture of the plaster pass through the sheeting 
and penetrate the siding, which is separated from sheet- 
ing by a space of 4 inches? A. The cause of the blister- 
ing is no doubt to be found in the absorption of water 
by the siding boards upon the inside, which water, be- 
ing expanded into vapor by the heat of the sun and con- 
fined by the film of oil, separates the paint from the 
wood. 2. Can you tell us something'of the manufacture 
of paint tubes, which are made of some fiexible metal 
90 that the paint can be pressed ont at the opening? A, 
They are made of lead closed at bottom by folding over 
into a seam by pressure, and the top closed with a cap 
screwing on the tube— the whole formed by pressure. 
TTiose we have seenjare patented and manufactured in 
France. The cost of manufacture cannot be great. 

(49) E. F. asks: How thick is a bound vol- 
ume of the Scientific Ambrican? A. About 1)4 
inches. 

I have two lenses (double convex) of 2J^ inches focus. 
Can I make a camera obscura of them, and how? I 
would like an image as large as 18 inches in diameter, 
and as much from the lenses. If these lenses will not 
do, what lenses do I need? A. No. You will require a 
lens of from 12 to 20 inches focus. 

What is the best way to preserve chicken meat for 
use where the fresh article is scarce or expensive? A. 
Ice packing the clean meat is perhaps the best under 
ordinary circumstances. Immersed in water contain- 
ing about seven grains of salicylic acid to the pint, it 
will keep some time. 

(50) I. G. L. writes: Is there not a certain 
percentage of loss of power in cushioning an engine? 
I understand that it makes an engine run smoothly and 
stops thumping, but think it does so at a loss of power. 
A. You are right. 

(51) W. T. W. writes: 1. Please tell me 
how much coarse copper wire does it take to make a 
pair of Bell telephones, same size as illustrated in Sci- 
bntificAmbrican of October 6, 1S77, No. 14? A. Four 
ozs. of No. 40. 2. Is it necessary the copper should 
come in direct contact with permanent magnet? A. It 
muat not. 3. What are the collars made of that hold 



thecopper wire in place? A. Wood, or hard rubber. 
4. How can I make a permanent magnet? A. See an- 
swer to No. 40, p. 283, and No. 16, p. 299. 5. Is it neces- 
sary that the magnet should be movable so as to adjust 
the same as a relay? No, 

(52) E. W. writes: Is it necessary to mag- 
netize both ends of the bar magnet of the telephone so 
as to have a North and South pole, or would the mag- 
netizing of one end affect both ends? A. If magnetiz- 
ing by contact with a magnet, it is well to magnetize 
both ends of the bar (but of course with different poles 
of the magnet) but even if you only magnetize one end 
of the bar, say with a north polarity, the other end be- 
comessouth by induction. 

Howdo taxidermists preserve the lips, feet, and very 
fieshy parts of animals where those parts cannot be re- 
moved or the skin taken off so as to remove the cartil- 
aginous substance from underneath? A. Various pre- 
serving chemicals are used, principally arsenic or arsen- 
ical soap. 

Has the moon anything to do with blindness in 
horses? A. No, 

(53) N. S. B. asks (1) the size of the mag- 
net used in the telephone described in No. 14, vol. 37? 
A.The drawing is of the working size. 2. Also, the man- 
ner of coiling the wire? Is it insulated from the mag- 
net and the separate layers from each other? Is the coil 
fiastened securely to the magnet, or does the magnet 
slide through the coil? What is the number of the 
wire and the number of feet used? A. The spool may 
consist of 2 ozs, of No. 40 copper wire covered with 
silk; this wire is wound on the magnet in the same 
manner that a spool of cotton is wound. It is well to 
first wrap the magnet with one layer of paper. 



COMMUNICATIONS BEGEIVED. 

The Editor of the Scientific American acknowledges 
with much pleasure, the receipt of original papers and 
contributions upon the following subjects: 

On the Practical Utilization of Natural Gas, By 
E.N. 

On Tobacco, and its Chemical Ingredients. By H. 
D. T. 



HINTS TO CORRESPONDENTS. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries fail to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 
our paper to prin*t them all ; but we generally take pleas- 
ure in answering briefly by mail, if the writer's address 
is given. 



WANTS AND BUSINESS INQUIRIES. 

Almost any desired information, and that of a busi- 
ness nature especially, can be expeditiously obtained 
by advertising in the column of ''Business and Per- 
sonal," which is set apart for that purpose subject to 
the charge mentioned at its head, 

Wehavereceived this week the following inquiries, 
particulars, etc., regardinsr which can probably be elici- 
ted from the writers by the insertion of a small adver- 
tisement in the column specified, by parties able to sup- 
ply the wants: 

Who makes cushioned emery wheels? 

What are the merits of the Wardwell sewing ma- 
chine? 

Who makes an indelible tracing pencil for woolen or 
cotton goods? 

Who makes a small machine for cutting lines straight 
or at any angle, for producing plates for embossing on 
book covers, or for small die work? 



OFFICIAL. 

INDEX OF INVENTIONS 

FOR WHICH 

liCtters Patent of tbe United States were 
Granted In the Week Ending 

November 20, 1877, 

AND EACH BEARIIVG THAT DATE. 

[Those marked (r) are reissued patents.] 

A complete copy of any patent in tlie annexed list' 
including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co., 37 Park Row, New Tork citv. 

Anchor tripper, J. P. Dorr, Jr 197.318 

Auger, earth, w. H. Yarborough 197,445 

Baggage, attaching checks to, D. L. Kennedy, Jr 197.222 

Baling press, P. K, Dederick 197,207 

Bath and couch, water and vapor, J. W. Buell — 197,827 

Bed bottom, J. & P. Hermann 197,365 

Bed bottom, W, W, Snell 197.422 

Bed lounge, Michelson & Hax 197,S9 

Bed spring, W. J. Bead 197,405 

Bending, cutting, and punching metal, B. Hale. . 197,357 

Birdcage, O. W. Taft 197,427 

Boot-nailing machine, C. W. Glidden 197,211,197,212, 197,213 
Boot and shoe polishing machine, CM. Haller .. 197,216 
Boot and shoe sole edge trimming, G. 3 Addy — 197,306 
Boot and shoe tacking machine, G. W. Glidden... 197,214 

Bottlestopperfastener,W. North 197,396 

Bottle stopper and bungs, wooden, F. A. Howig . . 197,220 

Bouquet holder, T. B. Hodge 197,219 

Braiding machine, G. F. James 197,374 

Bridge, truss, R. B . Osborne 197,286 

Burglar alarm, G. S. Clements 197.334 

Burglai alarm, electro-magnetic, C. S. Shivler — 197,416 

Calcimining materials, J P. Walter.Jr 197,433 

Can machine, sheet metal, W. A. Wicks 197,440 

Caraxle, N.Jones 197,875 

Car axle box, C.J. Keim 197,379 

Car door, W. O. Davies 197,343 

Car, Krain, J. .Anderson, Jr 197,307 

Car starter, W. H. Catlin 197,247 

j Carstarter, W.H. Lynn : 197,280 

Car wheel, N. Washburn 197,304 

' Cm- wheels, mold for casting, J. K. Sax 197,228 



Cas, cash drawer for street, G. Beadle 

Cars, etc ., turnstile register, Hawkes & Watson. . . 

Carpet cleaner,J. A. Graham 

Carriage wheel axle, J. Smith 

Cartridge, signal, H. H. Coston 

Cartridge shells, extracting, W. G. Rawbone 

Chain link, ornamental, J. Tj. Heeley 

Chart for object teaching, S. J. Lackey 

Chill mould for wheels, G. McArthur 

Chin adjuster, T. Boylston 

Cloak, C. Denneler 

Clock, geographical, W. A. Cates 

Cock for air compressors, W. D. Seal 

Coffee pot, W. G. Thomason 

Cooking, drying apparatus, D . K. Boswell 

Corkscrew, J. E. Baum 

Crucibles, making plumbago, J. C. Clime 

Cruets, device for tilting, T. A. Fitzsimmons. ... 

Cryptographic device, F. S. Baldwin 

Cultivator, cotton, E. H . Sutton (r) 

Curtain fixture, reversible, F. E. Wagner 

Dental engines. E. T . Starr (r) 

Dental plugger, J. R. Finney 

Dentist's chair, B. M. Wilkerson 

Desk, D. L. Ramson 

Dredging bucket, G. Lord 

Drilling machine, temper roller, W . W. Dutcher. . 
Drying fruit, smoking meat, etc., B. J. Tayman. . 

Electroplating frame, J. W. Rogers 

Elevator, hydraulic, Baldwin & Burdon 

Elevator, spring, R. Haskins 

Elevator, windlass water, B. T, Stokes 

Explosive compound, S. O. Gotham 

Fare box, G. Beadle 

Faucet, W. F. Class 

Feather renovator, D. L. Weather head 

Feed water regulator, N. T. Edson 

Fence barb, C. B. Kelly 

Fence post, P. O. Cornell , 

Fences, wrought iron. R. Morgan 

Ferrule for tool handles, A. Shoeninger 

Fire escape, D. O. Strifier 

Fish, preserving, Sellman, Reesing, & Wolff(r) . . . 

Flat iron heater, W. J. Cox 

Fork, agricultural, W. Duesler, Jr -■ 

Fruit trees, irrigating, J. A . Headington 

Furnace steam boiler, C. D. Smith (r) 

Game table, G. Cooper 

Gas, manufacture of. W. Smith 

Gas, manufacture of, I. Herzog 

Gas burner, R. Hale 

Gas burners, carbureting. C. G. Spengler 

Gas-lighting apparatus, time. Powers & Hulbert. . 

Gas-lighting apparatus , T. Powers 

Gas regulator, J. P. Warner 

Glass panel, ornamental, G. Bassett 

Grain conveyer, F. D. Franks 

Grain drill, J. S. Bogle 

Grain separator, C. R. Clifford 

Gun sight, H. Borchardt 

Hammer for stone, A. McDonald 

Hammock, C. Barnes 

Harrow, W. J. St. Clair 

Harvesters, draft equalizer for, H. Samson 

Hat, straw, J. P. Beatty 

Hay rake, horse, E. T. Bousfield 

Head rest, T. Leisure 

Heater, steam air, E. Hays , 

Hen house, A. H. Kling 

Hides, handling, Steinmann & Metzger ... 

Hinge, butt, J. K.Clark 

Hoisting apparatus, hydraulic. Baldwin & Burdon 

Horse power. Hill & Forsyth 

Horseshoe, N. Sifferman 

Horseshoe nail machine, C. W. Woodford (r) 

Hose, repairing rubber-lined, C. Callahan 

Icecream freezer, W. E. Wise 

Ice-making apparatus, E. Krost 

Ice slide, W. Guthrie . 

Index, C. H. Denison 

Ironing board, J. Howell 

Journalbox, A.L.,G. M., &0.E. Peters 

Knitting machines, W. Aiken 

Knife, drawing, S. Bedford 

Knobs and roses to doors, attaching, J. H. La Bau 

Ladder, S. B. Seymour ' 

Ladder, fireman's, N. S. Boynton 

Lamp, D. Whitef ord (r) 

Lamp, oven, T. F. Greenleaf 

Lampblack, making, P. Neff 

Lantern, E. K. Haynes 

Lathes, chuck for metal, Hallas & Webb 

Leaf turner, A. Merkt 

Leather-punching machine, R. Brownson 

Lifting jack, I. Arthur 

Lock, carriage door, J. D. Good 

Lock for car doors, nasp. Palmer & Barber 

Lock, seal, L. D' Auria 

Log carrier, W. R. Shadman 

Loom temple, D. Wright 

Mail bag catch, C. D. Merry 

Mains, tapping, I. W. Wells 

Mash, preparation of, A. Schwarz 

Measuring height, apparatus for, N. F. Yagn 

Meats, preserving, J. J. Bate 

Mechanical movement, B. Owens 

Mechanical movement, S.Whitlock 

Millstone dress, E. Deer 

Millstone dresser, L. S . Hogeboom 

Musical instruments, sound board, W.Courtenay. 

Nailing machine, S. Harris, Jr 

Nutmeg grater, J . E. Livingstone 

Oil press, S. P. Hedges 

Ore mill, H. K. Drake 

Organ stop action, N. M. Boynton 

Oyster-dredging machinery, Crandeii & Ward — 

Paddlewheel, D. B. Rich 

Pan for holding sap, O.B.Huggins 

Panier, M. Rosenstock 

Passenger register, J. H. Brown 

Pencil, lead. P. Schrag 

Photographic burnisher, W. G. Entrekin 

Photographic pictures, printing, A. Both 

Pianoforte, C. F. Chickering 

Piano pedal attachment, E. M . Holder 

Piano-tuning device, C. E. & A. F. Rogers 

Pick, J. L. Woolley 

Pin and hook, jewelry, R. L. Shanks 

Planter, etc. distributer, A . D. Shoemaker 

Planter, check row, L. L. Haworth 

Planter, corn. H. H. Baltzly 

Planter, corn, H. E, Poster 

Planter, hand check row, L.L. & G. D. Haworth 

Planter, seed, C. H. Boyd 

Plow, W A. Cowley 

Plow, riding, J. Kennedy ', 

Pesthole digger, J. J. Armstrong 

Pot for plants, H. F. Beinecke 

Printing machine, spool. Chase & Gould 

Printing machine, feed guide for, D. Weckerlin. 

Propeller, screw, W. D. Smith 

Propeller, screw, J. W. Whittaker 

^ Pruning hook, W. L . Shaw 



197,316 
197,270 
197,266 
197,421 
197,839 
197,291 
197,364 
197,279 
197,282 
197,243 
197,346 
197,246 
197,414 
197,429 
197,321 
197,201 
197,835 
197,263 
197,199 

7,955 
197,234 

7,960 
197,261 
197.441 
197,390 
197,384 
197,210 
197,297 
197.408 
197,811 
197,362 
197,296 
197,267 
197,315 
197,249 
197,435 
197,258 
197,878 
197,838 
197,891 
197,417 
197,232 

7,959 
197,205 
197,209 
197,363 

7,954 
197,336 
197,420 
197,366 
197.268 
197,424 
197,403 
197,404 
197,434 
197,240 
197,26i 
197,880 
197,261 
197,319 
197,283 
197,312 
197,425 
197,411 
197,241 
197,822 
197.382 I 
197,373 
197,278 
197,426 
197,833 
197,310 
197,367 
197,418 

7,956 
197,245 
197,442 
197,323 
197,356 
197,345 
197.371 
197,289 
197,237 
197,317 
197,381 
197,294 
197,324 

7,957 

197,266 

197,395 

197,217 

197,359 

197,285 

197,326 

197,198 

197,215 

197,399 

197,342 

197.295 

197,236 

197,888 

197,235 

197,418 

197,444 

197,814 

197,287 

197,438 

197,208 

197,274 

197,252 

197,269 

197,383 

197,218 

197,349 

197,203 

197,341 

197,292 

197,873 

197,409 

197,244 

197,412 

197,259 

197,410 

197,382 

, 197,870 

197,407 

197,443 

197,230 

197,231 

. 197,271 

. 197,200 

. 197,352 

. 197,272 

. 197,323 

. 197,340 

. 197,380 

. 197,808 

. 197,406 

. 197,331 

. 197,305 

. 197,419 

. 197,437 

. 196,415 



Pump, lift, W.M.Gibson 197,354 

Pump, lift, Merrill* Utter 197,284 

Pumping system, W. P. Barclay 197,239 

Rolls, hot bed cor, W. R. Jones 197,376 

Railway buffer, automatic, C. S. Chace 197,248 

Railway bridge signal, Gilbert & Garrabrant 196,358 

Railway tracks, tie for street, J. Turner ... . 197,299, 197,800 

Rectifying apparatus, B. J. Hobson 197,368 

Rectifying apparatus, J. H. Thiermau 197,428 

Refrigerator, Christ & Berrian 196,206 

Rifie, breech-loading gallery, T. M . Wallis 197,432 

Road engine, G.T.Snyder 197.428 

Roller and harrow, Concannon & Drago 197,204 

Sand band, S. C. Wharton 197,436 

Sash fastener, <J . Eberly 197,257 

^.Sash fastener, F. A. Grove 197,355 

"sash fastener, H. R. Parrott 197,401 

Sash holder, J. Chandler 197,330 

Sash holder, Jones & Stroud 197,277 

Saw filing machine, gin, W. J . Johnson 197,276 

Saw grinder, E. P.Terrell 197,298 

Saw handle, Dudley & Anderson 197.256 

Saw, planing, I. S. &C. N. Brown 197,325 

Seed drill, cultivator, etc.,[B . E. Osborn 197,225 

Seine for fishing, L. Bates 197,813 

Sewers, receiver for street, T. Dark 197,255 

Sewing machine ruffler, B. Poulson 197,403 

Sewing machines, balance wheel for, w. Dawes . . . 197,344 

Sheaves and pulleys, bearing, C. H. White 197,439 

Shingling bracket, I. W. Hammond 197,360 

Shoe, W. W.Fsy 197,850 

Shoe fastener, C . L. Morehouse 197,892 

Shuttle, W. B. Turner 197,302 

Shuttle fastening, E. Mix 197,390 

Sign, 3. Perkins 197,288 

Sign. J. C. Wall 197,431 

Skate, roller, H. Lumbye 197,385 

Sled, T. J. Cope 197,337 

Sleigh bells, stringing, S. A. Chapman 197,329 

Spark arrester, C . Mattonl, Jr 197.281 

Stamps, etc., preventing fraud in, T. C. Van Nuys. 197,803 

Station indicator, G. W. Averell 197,309 

Stave- jointing Machine, Naylor & Vollmar 197,394 

Stove or lamp, oil, E. Blackman 197,818 

Stove pipe shelf, H. Doolittle 197,347 

Stove platform. W. W . Wadsworth 197,233 

Stoves, repairing, L. R. Witherell (r) 7,953 

Stump extractor, C. Barlow 197,238 

Surveying instruments, D. Hofllnan 1 97.369 

Tag fastener, W. R. Russell 197,293 

Target, J. P. O'Neil 197.S98 

Target sheet, J. P. O'Neil 197,397 

Telegraph signal box, A. C. & A. H. Palmer 197,400 

Telephone, J. J. McTlghe 197,387 

Thill coupling, W . Johnston 197,321 

Till check, B. F. Kelly 197,377 

Tire tightener, C . Z. Ltndley 197,224 

Tongs, table, Huffman & Funkhouser 197,372 

Top, spinning, J. W. Murphy -. 197,393 

Torpedoguard, J. H.Plsher 197,262 

Toy moneybox, S. Clark 197,250 

Trace holder, J. Hartman, Jr 197,361 

Truck, hand, E. L. Byron 197,328 

Truss, J. McShary 197,386 

Valve, check, L. C.Rodier 197,226 

Valve, gate, L. C.Rodier ■ 197,227 

Vapor burner, H. S. BeldenI 197,202 

Vegetable cutter, A. H. Gerdom 197,353 

Vehicles, torsion spring for, C.H.Ferguson 197,851 

Washing machine, J. H. Jeffery 197,275 

Washing machine, Scoville & Bartlett 197,229 

Washing machine, G. H. Waldo (r) 7,961 

Waste pipe trap, J. L. Turner 197,301 

Watch escapement, J. Thomson 197.480 

Windmill, H.C. Fallin 197.260 

Wire, scaling and polishing, N. Betz 197,242 

Wrench, C. H. Covell 197,253 

Yoke adjuster, neck, J. Dalton 197,254 

DESIGNS PATENTED. 

10,315.— Cakpet.— Eugene Daniel, Paris, France. 
10,316.— Match Safes.- O. F. Fogelstrand, New Britain, 

Conn. 
10,317 and 10,318.— Cassimeres for Clo akikgs .— H . A . 

Kimball, Providence, B. I. 
10,319.— Snap Hooks.— Eleazer Kempshall, New Britain, 

Conn. 
10,320.— Clips fok Suspending Cards.— G. W. McFlll, 

New York, N.Y. 



'Ciewtific SmeriCEM^ 



Tbe Most Popular Scientific Paper in the World. 

THIRTY-THIRD YEAR. 

Only $3.30 a Year including: Fo8tae:e. Weeltly. 
53 Numbers a Year. 

' This widely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc, 

I All Classes of Readers find in The Scientific 

I American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 

I reading. It is promotive of knowledge and progress in 

I every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for ont year-62 numbers— 

' postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 

: months, $1.00. 

i Clubs.— One extra copy of The ScientificAmeri- 
CAN will be supplied gratis /or every ciu6 of Jive subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American" and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 

i United States or Canada, on receipt of seven dollars by 
the publishers. 

j The safest way to remit is by Postal Order, Draft, or 

' Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray but is at the sender's risk. Address all letters, 
and make all orders, drafts, etc., payable to 



MUNN & CO., 
37 Park Row New York. 



© 1878 SCIENTIFIC AMERICAN, INC 



January 5, 1878.] 
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Inside Paife, each insertion - - -75 cents a line. 
Back Pag:e, eacli insertion - - - - $1 .00 a line. 

Sngravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements K^ust be received at publication office as early 
as Friday morning to appear in next issue. 



Bound Volumes 

OF THE 

ScientiJic American. 

I have onhan^aboutlOObound vols, of the Scientif[0 
American which I will sell, singly ortogether.at^V. 00 
each, to be sent by express. J OHN EDWARDS, 
V. O. Box 773, New York. 



5t 






win be^ ^ 

mailed FBEK to 

&11 applicants. Itoon-^ _ 

t&ias colored plate, 500 engraTings. 

ftbout 150 pages, aod full descrlptloDS,^ 

prlcea and directloDS for plant log over 1200 

varieties of Vegetable aod Floirer Seeds, Plants. Boses, Eto. 

Invaluable to ail. Beod for it. Addrtss 

S. M. FEBBT & CO., Detroit, Sicli. 



No Sawiiisl! No PMini! 

50 PER CENT. OF WOOD SAVED. 

Tbe lumber, as manufactured by our recentlypatented 
Cutting Machines and Seasoning Presses, is fully equal, 
if not superior, to that sawed and planed We have 
in stock, or will cut to order, as desired. Walnut. Ma- 
hogany, Spanish Cedar, Whitewood, etc., of any thick- 
ness, from 1-16 to H inch, at prices that cannot be ap- 
proached outside of our establishment. It needs but 
one trial of our lumber to remove all prejudice against 
cut wood, as the boards, as manufactured by us, have all 
the merits we claim for them, being fully equal to sawed 
wood. GEO. W. READ & CO., 1B6 to 200 Lewis St., N. Y. 



JENNINGS' WATEt^ CLOSETS 

Prices Reduced Send for Circular 

94 Beekman Street New York 



Patent Atmospheric Gas Burner, 

for softening paint with Gas. One man removing two 
square feetot paint in one minute. TheONLV BURNER 
that will burn with its mouth downward and not heat 
back. 

A. H. WATKINS, 294 Harrison Ave., Boston, Mass. 
♦** Sendfor Circular with Testimonials. 




RISDON'S IMPROVED 

TUEBIUE WATER WHEEL 

Yielded at the test of Turbines 8t Centen" 
nial Exposition the best results at all stages 
of gate. Send for circular to 

T. H. RISDON & CO., 

Mt. Holly, N. J. 
Alannfactnrers of SIILL dUCHLVERY. 



50 



LARGE MIXED CARDS, with name, 13c. 
40 in case 13c. ^5 styles Acquaintance Cards 10c. 
Ag'ts outfit 10c. DOWD & CO., Bristol, Conn. 



GOLD 



WATCH and CHAIN onlv $20 
Cheapest in the. World! Saniple 
WATCH and CHAIN FREE to 



Agents. C. M. LININGTON, 47 Jackson St., Chicago. 



WORK FOR ALL 

In their own localities, canvassing for the Fireside 
Visitor, (enlarged) Weekly and Monthly. Lai^est 
Paper in the World, with Mammoth Chromes Free. 
Big Commissions to Agents. Terms and Outfit Free. 
Address P. O. VICKEltY, AuKUsta, Maine. 



The 
PORTABLE STEAM E IM C I IM E . 

WITH AUTOMATICAL CUT-OFF REGULATOR: 

ArvD BALA^JCED VALVE. 

THEBEST^^MOST ECONOMICAL ENGINE MADE 

S£-/vn ro/i c//^ c (/ LA fii. 

TheJ.C.HOADLEYCO. LIVWRENCE, MASS. 

STATE WHERE rOU SAW THIS. 



MADE TO OPD^R. 

Milling Cutters, Special Machinery, and Tools. A. A. 
Pool & Co., 55 R. R. Ave., Market St. Sta., Newark, N. J. 



Second-Hand Microscopes. 

Beck's, Crouch's, Ross', Nachet's Hartnack's, zent- 

mayer's and other makers, from 25 to 50 per cent. 

below the catalogue prices. 

Glass slips and thin glass covers for mounting objects, 

at reduced price. Send for the list. 

JAMES W. QUEE^ & CO., OPTICIANS, 

924 Chestnut St., Philadelphia. 




Pond's Tools, 

Enaliie Iiatlies, Planers, Drills, <<L-c. 

Send for Catalogue. DAVID W. POND, Successor to 
LUCIUS w. POND. Worcester, ITIass. 



A- P Ti^ XTTCi WANTED. 
xivJIJiX to For particulars address 

WILSON SEWfNt; MACHINE CO., 

8iJ9 Broad^vay, New \ ork city, 

New Orleans, lya. Chicago, III. 

Or Ssan Francisco, Cal. 



Wood -Working Machinery, 

Such as Woodworth Planing, Tongueing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood- Working Machinery gene- 
rally. Manufactured by 

WlTHERBY. RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied bv R. BALL & CO.) 



QftlCO WANTED ON A YEARLY CflLRRY 

OnLCO jOktf 4k*B^ MONTH and all expenses, to aell J " *-W n | 



MEN S125i 



I DEALERS. Samples FREE. _. _ - -, -^ 
ndSe.Btamp to insure i^nsver.PlO A D Q 

ij. lOSTBR & CO.. Cincinnati, .Ul U nil O 



^1 
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eOI.]> PlyATED^VATCBES. Cheapest 
in the known world. Sample Watch- Free to 
^Agents, Address, A. Cottltbb & Co., Cblcago. 



PATENTS AT 

AUCTION. 



Regular Monthly Sales the first week of each month, 
by George W. Keeler, Auctioneer, at his Salesrooms, 
53 Liberty Street, N. Y. For terms, etc., address The 
New ¥ ork Patent Exchange, Room 11, 55 Liberty Street. 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 

NEW YORK. 




The George Place Machinery Agency 

Maclunery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 



RAILWAY & MACHINISTS' SUPPLIES. 

Pat. Lubricant, Bolts, Nuts, Washers, Lag Screws, Fan 
Blowers, Jack ftOTewa, Packing, etc. 

ALBERT BRIDGES, 46 Cortlandt St., N.T. 




MACHINISTS' PATTERN LETTERS in great variety. 
VANDERBURGH, VVELLS & CO., Printers' Warehouse, 
IS Dutch Street, New York, corner Fulton. (Up-stairs .) 



$1200 



Salary. Salesmeo wanted to sell our 
Siapli; Goods to dealers. No peddling. 
Expeiiiiiespald. PermaDeDl employ- 
ment, address S. A. GRANT & CO., 
i,i,6 & H Home St., Ciuciuaaii, O. 



EAGLE FOOT LATHES, 

Improvement in style. Reduction m 

§ rices April 2Qth. Small Engine loathes, 
lide Rests, Tools, etc. Also Scroll and 
Circular Saw Attachments, Hand Plan- 
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 97 Liberty St., New York. 




IMPOETANT FOR ALL CORPORATIONS AND 
I MANF'^J CONCERNS. -Buerk's Watcli- 
mau's 'I'imc Detector, capable of accurately con- 
trnlliug the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.£.Bl]£KK.P.O. Box*t79, Koston^mass 
N.B.— The suit against Imhaeuser & Co., otNewYork, 
was decided in my favor, June lO, 1874. a fine was 
assessed against them Nov. 11, 1876, for selling contrary 
to the order of the court. Persons buying or using 
clocks infringing on my patent will be dealt with ac- 
cording to law. " 



BLAKE'S STONE AND ORE BREAKER AND CRUSHER. 

For breaking hard and brittle substances to any size. Endorsed by the leading Mining, 
Manufacturing, and Railroad corporations in the United States and Foreign Countries, 
First Premium wherever exhibited, and hundreds of testimonials of the highest character. 
A NEW SIZE FOR PROSPECTIXC;^ AND LABORATORY USE. 

iW Alt. Stone Crushers not made orlicensedby us, containing vibratory convergent jaws 
actuated by a revolving shaft and fly-wheel, are infringements on our patent, and makers and 
users of such will be held accountable. Address 

BLAKE OKUSHER CO., New Haven, Conn. 




Brainerd MILLING MACHINES,: 



all styles 

_ _ . _ __ _ and sizes. 

Universal "Index, Gear Cutting, and Plainr 'Screw Ma- 
chines and Vises. Address, for illustrated circular and 
prices, B. M. M. CO., 131 Milk St., Boston, Mass. 



CM E: S-T-E=F^, F'ya^ 



FITS, EPILEPSY, FALLING SICKNESS, 

EDBitively cured by using "Dr. Hebbard's Cure." No 
umbug. " It has cured thousands." Sample t)Ottle free. 
Address J. E. DIBBLKE, Chemist, 1323 Broadway, N. Y. 



Valuable Property ForSale at Public Auction 

I will Sell at Public Auction, on 

Thursday, December 27th, 1877, 

tThe Vulcan Foundry and Machine Works of 
Toledo, Ohio. 
Property conasts of a complete outfit of modern 
Machinery, Tools, Patterns, Appliances of a First-Class 
Foundry and Machine Shop, with established business. 
Terms- One-fifth down, one-fifth in 6, 12, 18, and 24 
months. For particulars, enquire of J AMESM.BROVTN, 
Assignee Ainslie & Mas ten. 




Is always in 

nearly perfect 

balance. Always stands up square with the 
work, and will not " skew.'' 

North's Patent Universal Lathe Dog: 

SHELDEN G. North, HO No. 12th St., Phila, Pa. 



i free. Taylor Bros. & Co., Cleveland, O. 



DIP D Jl V to sell our Rubber Printing Stamps. Samples 
Dm rAlfree. T 

MASONICi 



UITUAL9 to make rusty niasons hright. 
nooks. RIanks, Gold Charms, Pins & Hlng^. 

' Send stampforillustratedcatalogue. 
IITaBOuiG Book Agency, cor. B' way &Warren St., N.Y. 



AURORA BRAZIL,KIRA. 

Established in 1875. 

The only paper circulating in Braail devoted to Engi- 
neering, Science, Agriculture, and Manufiictures. The 
great medium of advertising American manufacture 
and machinery to the best advantage in Brazil. Send 
for terms to J. C. Alves de Lima, Editor and Proprietor, 
Syracuse, N. Y. 

SELDOM 
FAIL TO 
MAKE 
MONEY 

Wheu their ndvertisinK i3 property placed. 

For list of best mediuniB, address 

EDW//\/ ALDEN'S "Te^l^^oT" 

174 ELM STREET, CINCINNATI, O. 

l^^Bcst rate.t tn the best papers. „^a 
Send for catalogue. Estimates and information free. 




Laiindrv Machinery and the Nonpareil Wash- 
ing Machine, manufactured by Oakley & Keating, 40 
Cortlandt St., N.Y. Specifications, I^lans and Estimates 
for Laundries furnished. Correspondence invited. 



in FINE J £T BLACK every varietyof turned woodwork 
3artsroFinachinery,.castino-s;tinware and olher metal 
woik ENAMELED JETCOODS.Inwood ormetal.mide to order 
BMERICAM ENAMELCO.aWARRCNSTPROVIOENCE.R. I. 



Locomotives on Street Trannvajs. 

The undersigned, being largely intercKted as engineer 
to tramway companies in Europe, would be glad to cor- 
respond with makers of engines suitable for passenger 
tramways. JOSEPH KIN OAID, Civil Engineer, 

11 Great George St., Westminster, London. 



I SNYDER'S AMERICAN, 




....KM....... NO KEEL PLATCS.STFWVS OR WRENCH. PRieC. NO.l. 

FIRST eUALITV. PERPAIR. .9500. N?. Z. FIRST .OUALITT. MIOKEL 
JPLATED.PER:. PAIR. SB.OG. ALSO BOVS' Si GIRLS' CLUB SKATIi:3..75 l' 
jLPAIH.ANa:'UPWARDS. ENeLOSEiSTAMP FOR COMPJ.ETE CATALOQUi;' 
SrTSKijMjt N0y£LTIF.S.ADDRE.S6 PECKlSMYDER. MANUrACTURERr 
^^^**la.4 NASSA.U STREET. NEW VORK. 
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PHOTOGRAPHIC APPARATUS, latest inven- 
tion. Anybody can operate it with perfect suc- 
^ cess. Comptete outfits from $5 to mi. Chromo 
Photography outfits $3; Heliograph $2.50. Send 
stamp for full information to E. SACKMANN 
, Manufacturers, 278 Pearl St., N. Y. 



January Number Now Ready. 
*^ WATER, CJAS AXO STEAIW," 

A new Scientific and Mechanical Trade Journal, spe- 
cially devoted to HYDRAULIC, BUILDING AND SANI- 
TARY NEWS, for Plumbers and Pipe Eitters,Brass and 
Iron Founders, Coppersmiths, Machinists, Mef al Work- 
ers, etc. The contentsof the first issue, mostly original, 
are unusually intere stin g. It will contain information 
of value to manufacturers of Wrought and Cast Iron 
Pipe, Lead Pipe, Brass and Copper Tubing, Terra-Cotta 
and Vitrified Drain and Sewer Pipe, Plumbers' Supplies, 
Steam Heating and Ventilating Apparatus. Brass Goods, 
for Water, Steam and Gas ; a nd f or Hydraulic Engineers, 
Gas and Water Company Officials, Architects and Build- 
ers, City Officials, etc. Subscription, $2 per year. On 
trial, six months, $1 ; on trial, three months, 60 cts. Ad- 
dress JOURNAL OF INDUSTRY CO., 21 South Seventh 
Street, Philadelphia. 



THE AMERICAN PHILOSOPHICAL 

Society hereby offers a premium of five hundred dollars 
for the best successful process by which anthracite coal 
dust may be economically utilized, the said premium to 
be competed for and awarded after due examination 
and report by a committee appointed for the purpose. 
Applicants for this premium are requested to file with 
the Society, within three months, the proofs, Ist, of the 
originality of their inventions, and 2d, of the successful 
practical working of these inventions. Applications to 
be addressed to J. P. Leslev. Sec. Hall of the American 
Philosophical Society. 104 South Fifth St., Philadelphia. 
December 7, 1877. 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters. Milling Machines. Special 
Machinery. B. GOULD & EBBRHAEDT, Newark, N. J. 



PATENTS SOLD. 

For terms, arlclress EUROPEAN and UNITEB STATES 
PATENT EXCHANGE, 200 Broadway, N. Y. Box 2801. 



MACHINISTS' SUPPLIES. 

The Best and Cheapest in the Market. 
Everything in the line that a Machinist 
or Mechanic wants. Chucks, Twist Drills, 
Oil Cups. Lubricators, Steam and Gas 
Fittings, also 

MACHINISTS' TOOLS 
in variety, Taps and Dies. 

H. A. R0GERS,19 John Street, N. Y. 




$2500 



a year. Agents wanted everywhere. Bus- 
iness Bt'-ictly legitimatcParticulars free 
Address J.Woeth a Co., St Louis, Mo. 



BIG PAY 



To Agents selling my 10 new articlos. 

Chroraoa, Watches. Jewelry, etc. Send 
for catalogue. R. Morris, Chicago, 111. 



SPARE THE CROTON AND SAVE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS «& BRO., 414 Water St., N.Y. 
who control the patent f orGreen'sAmerican Driven Well 



.lOHAN KOOPMANS & CO. , OF AM8TEE- 

DAM (Netherlands), beg toinformthepublic in general, 
Hnd American manufacturers in particular, that they 
have established a wholesale business for American 
articles, both for their own account and as the repre- 
sentatives of several manufacturing concerns in the 
United States. Manufacturers desirous of making their 
products known in Holland and its colonies, will find it 
to their advantage to address them with catalogues and 
price current, giving them full information about their 
goods. Reference, J. Agostini, i!0 Beaver St., N . Y. 
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MIXED CARDS, with name, 10c. and stamp. 
Agent's Outfit, 10c L. O. COE & CO ., Bristol, Ct . 



Wright's Automatic Cut-off Engine. 

Superior in economy, simplicity, and durability to all 
other engines in market. Engines. Boilers and Machin- 
ery, new and second-hand. Send for circular. 

GEO. M. CLAPP, 20S Broadway, N. Y. 



PATENT MINERAL WOOL 

Incombustible. The best non-conductor. Cheap enough 
for lining frame houses. Send for circular. 

A. D. E1.BERS, 
P. O. Box 4461. 26^^ Broadway, N. Y. 



DON'T FAIL TO USE 

Massey's Revolving Shoe Heel Protector. 

Warranted to wear the heel evenly on all 

sides, maintaining an upright tread 

to the F(X)t, and avoiding uneven 

wear of the Sole and Upper. It doubles 

the durability of Shoes and 

Boots, saves expense of reheel- 

ing, is NoiselesSf does not Tire 

the Foot, and does not Slip. 

No nails to wear the carpet. Can be attached by any 
one. Twelve Sizes made suitable for all Shoes and 
Boots. Samples, with Tool and Dh-ectionc for a_pplying, 
sent postpaid, on receipt of 50 cents. Liberal discounts 
to the Trade. N.B.— In ordering, send width of heel 
for proper size. Address 

HIASSKY RI-:VO(.VIXG SHOE HEEL CO,, 

834 Broadway, New York. 




TITT+lJ WROUGHT 
^ -^ ^ IRON 

Beams & Girders 



THE TTNION lEON IVCLLS, Pittsburgh, Pa., Manu- 
facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken place in the prices of 
Iron, and especially in Beams used in the construction 
of FIRE PROOF BUILDINGS, induces us to callthe spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; andby referenceto pages52&54 of our Book 
of Sections—which willbe sent on application to those 
contemplating the erection of fire proof bnildlngs-THE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided,and the serious losses and in- 
terruption to business caused by fire; these and like con- 
siderations fully justify any additional first cost. It is 
believed, that were owners fully aware of the small 
difference which now exists between the use of Wood 
andIron,thatinmanycases thelatterwouldbe adopted. 
We shall be pleasedto furnish estimates for all the Beams 
complete, for any specific structure,so that the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 



N. Y. STKNCiL WORKS, 87 Nassau St., >. Y. 



BIG 



84-page Picture Book, free. My plan beats 
all to make money. Is easy, honest, and pays 
you $10 a day. David C. Cook, Chicago, 111. 



FIRST PEIZBS, CENTENNIAL, PHILA ., VIENNA, 

PARIS, NEW YORK, BALTIMORE, BOSTON. 

Send for circular of recent_patented improvements. 

THE NORWALKIRON WORKS CO., 
Prices Reduced. South Norwalk, Conn 



MEDAL & PREMIUM AWARDED TO i 
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MANUFACT'D AT MOUNT HOLLY N.J. 


THE SUN. 


1878. 


NEW YORK. 1878. 



As the time approaches for the renewal of subscrip- 
tion, THE SUN would remind its friends and well wish- 
ers everywhere, that it is again a candidate for their 
consideration and support. Upon its record for the past 
ten years it relies for a continuance of the hearty sym- 
pathy and generous co-operation which have hitherto 
been extended to it from every quarter of the Union. 

Ihe Daily Ssuii is a four-page sheet of 28 columns; 
price by mail, postpaid, 55 cents a month, or $ti<50 
per year. 

The Sunday edition of The Sun is an eight-page sh eet 
of 56 columns. While giving the news of the day, italso 
contains a large amount of literary and miscellaneous 
matter specially prepared for it. The Sunday Sun has 
met with great success. Postpaid ^t.^U a year. 
The Weekly Sun, 

Who does notknow The Weekly Sun? Itcirculates 
throughout the United States, the Canadas, and be- 
yond. Ninety thousand families greet its welcome 
pages weekly, and regard it in the light of guide, coun- 
sellor, and friend. Its news, editorial, agricultural, and 
literary departments make it essentially a journal for 
the familyand the fireside. Terms : due Dollar a year, 
postpaid. This price, quality considered, makes it the 
cheapest newspaper published. For clubs of ten, with 
$10 cash, we will send an extra copy free. Address | 

PUBLISHER OF THE SUN, New York city. 






^EWYORKCITY 
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«S NEW YEAR CARDS, with name, 20c. 35 
Extra Mixed, 10c. Geo. I. Reed & Co.,Kassau, N.Y, 



isaker Rotary Pressure Blower. 




(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBEAHAM BEOS. 

2318 Frankford Are. 

Philadelphia. 



H. K. "WOTSTHirsrOTON, 

239 BROADWAY, NEW YORK. 

Hydraulic Works, Van Brunt Street, Brooklyn, 
Manufactures Pumping Engines for Water Works In 
daily use at 100 stations. Also Steam Pumps, Water 
Motors and Water Meters. See Scientific American 
Supplement, January 27th, 1877. Prices largely reduced 
July 1st, 1877. 



or, EXTRA NEW YEAR CARDS', with 20 cts. 
■*•' Samples 3c. J. B. HUSTED, Nassau, N. Y. 



$100 



Per Month and ExpeksesV B A D | V 



iiStrMt.Oiicaso.Ill. 



Old Books Wanted at American Book ExcTumge, 
55 Beekman St., N. r. for New Books or Cash. 

Books loaned to all parts of the United States. Local 
Agents panted. Say where you saw this. 



BOULTER'S SUPERIOR MUFFLES. 

MnFTLB. ASSAYERS' AND CUPELLEES' 

.Portable Furnaces. 

) Slides. Tile, Fire Brick, and Fire 
Clay for sale. 

Factory, 1609 North St, Phila., Pa. 



PATENT SCROLL AND BAND SAW MACHINES A 
speciality. CORDESMAN, BGAN & CO., Cincinnati, O. 



IT PAYS to sell our Rubber Hand Printing Stamps. 
Terms free. G. A. HARPER & BIIO., Cleveland, O. 



25 Fun Cards, 10c. 20 Comic Devil Cards, 13c. 20 
Transparent, 13c. Outfit 10c. Seavy Bros., Northford, Ct. 

■^LD RELIABLE." TO KNOW ALL 

about the Best Pnnip for Paper Makers, Tanners, Con- 
tractors, and lor irrigation, send for illustrated pamph- 
let, 78 pages. IIEALI), SISCO & CO., Baldwinsville, N.Y. 



BRADFORD MILL CO. 

SuccessorBtoJas. Bradford AC Co. 
MANUFACTURERS OF 

French Buhr Millstones^ 

Portable Corn & Flour Milli, 
Smut Machines, etc. 

Alao, dealers in Bolting Cloths Ull 

Geoeral Mill Furnishing. 

Offlce&Factory.l58W.2dSt. 

CIaXCINNA'I'I, o. 

J.R.Stewart,Pres. W.R.DunlapiSec 

(C?PHIGJa-LISTS SENT ON APPLICATIOIT. 




FOUNDRY MOULDING MACHINE. 

Simple, strong, and practical. The best machine made, 
at reduced prices. T. F. HAMMER, Patentee and 
Manufacturer, Branf ord. Conn. 

T^ /\ IVr^^KY DRIIil. CHUCKS. 

* ^ ^^^ ^^1 Perfected and Price reduced. 
Manuf'd by the HULL & BELDEN CO., Danbury, Ct. 



Boili's Patent LReverse Motion 

Fauelin^, Va- 
riety Moulding^ 
& Dovetailing 
Machine. Cuts 
Panels Of any 
design or style 
of mould in the 
solid wood with 
neatness and 
dispatch . 
. Is a flrst-class 
_ Shaper, Edge, & 
F Scroll Moulder. 
_t D e s general 
^^Dovetai] ing 
with thick or 
thinstufTs. Simple, Durable and 
Efiicient. 1^" Send for Pamphlet 
land Sample of work. Improved 

Solid Steel Cutters for all kinds of 

Variety Moulders made to order, and warranted by the 

B. €. ]flACHI^ERT CO.. 

Battle Creeks IVlich. 
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Inside l'a&:e, each inHei'tiou - - - 75 ceuts a line. 
Back Fag:e» eacli iusertiou- - - ^l.OU a line. 

Engravings may head advertisements at the same rate 
per tine, by measurement,, as the letter press. Adver- 
tisements must be received at publication office as early 
as Friday morning to appear in next issue. 



Jarvis das-ConsmniDf 1mm, 

For Setting Steam Boilers. Will burn screenings -with 
small mixture of soft coal without blower. Address 
A. F. UL^TON, General Agent, Ko. 239 Congress Street, 
Boston, Mass. 

Steel Casting's, 

From H to 10,000 lbs. weight, true to pattern. An invalu- 
able substitute for forgings, or for malleable iron cast- 
ings requiring great strength. Send for circular and 
price list to OIOISTEB STEEL CASTTNG COMPANY, 
EVELINA STllEET, I'HILADElil'HIA, PA. 



BT A ^TftCl I'etail price $900 only $2S0. Parlor 
r^liliNUu Ccf/aa*. price S310 only $95. Paper 
" ■".»■' ^"^ free. DanielF.Bjatty, WMhinr-on, K. J. 



S^E\TFACIUTIEiFOft%OpEDlU«l£08«lPHll, 



FOR S»AL,E- 
First-class engine, 16x30, iron bed plate, goTernor, etc. 
Steam Shears and Punch (very powerful). Kenyon's 
Screw Cutter (double) . Blacksmiths' Tools at extra low 
prices. Address 1404 Main Street, Wheeling, W. Va. 



IIWPORTAIVT ]VOTI€E. 

1 wish to negotiate with some responsible manufac- 
turer to make and sell on royalty my lately patented 
pump valve, an article entirely separate from the pump. 
Thousands of dozens can be sold every year. Address 
D. F. DODGE, Lowville, N. Y. 



TEL EPHO NES. 

THE GOL.D AND STOCK TELEGRAPH 
COMPANY has completed arrangements 
with the AMERICAN SPEAKING TELE- 
PHONE COMPANY for supplying the public 
of this and the ueig;liboriiig cities aud of 
all parts of the United States with Tele- 
phones of the most improved description, 
and with Private Telegraph Lines ou w^liich 
to use them. Applications w^ill be filled iu 
the oi'der in which they are received. 

For all information apply to 

GEORGE B. SCOTT, 
Sup^t Gold and Stock Telegraph Co., 

Western Union Building. 
Kew York, December 18, 1877. 




CAVEATS, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
TEAJ^' EXPERIENCE, and uow have unequaled facilities 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrightsf or Books, Labels 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to t^em is done 
with special care and promptness, on vei^ moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Trade Marks, 
CoQjTights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

For elfin Patents .—We also send, free of charge^ a 
f^ynopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing? Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
HtrNDKED AND FiFTr MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tiined abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, flOO; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents,— Versons desiring any patent 
Issued from 1836 to November 36. 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications . 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

Acopy of the claims of any patent issued since 1836 
will be furnished for $1. 

"When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely bound 
Reference Book, s:ilt edg:es, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 
Address 

MTTNK & CO., 

Publishers SCIENTIFIC AMERICAN. 

37 Park Row, N. Y. 

BRANCH OFFICB-Cormr of F and 1th Streets, 
Washington, If, C. 



GT7iiIlSXOZ.ii'S 

COFFEE & SUGAR MACHINERY 

CoiTee, Malt, Corn, Cocoa, and Grain- 
Uryln:: ITIacbine. coITee-HullIng and 
Poiisliiiig MacliiueK. 4 olfee-Wa»liing 
JHaculue. Helix Sugar Evaporator. 

Messrs. C. ADOLPHE L,OW & CO., 12 Cedar 
Street, Messrs. lYlUNOZ & ES1'R1ELL,A, 52 Pine 

Street, New York, are Mr. Guardiola's Agents, and they 
will give prompt attention to all orders for any of the 
above machines. 



Harrison's Sjstera of Grinding! 

Illustrated Catalogue Now Ready. 
JfEIV STA1SDA.BD FI^OUItJNB MILZS. 
Old Theories, Horizontal Grinders, Slow Runners, 
Fully Exploded. Fine E'lour, High Speed, and Econo- 
mical Milling Fully Established. 

A NEW Copy For All. 
Millers and Editors please address 

EDWARD HAlHilSON, 
No. 135 Howard Ave. New Haven, Conn. 



z;^^ $3^. PRINTING PRESS! 

/sy^S^i* xn N' *# Prints cards, envelopes, etc., equal 
j\to any press. Larger sizes for large work. 
jDo your oivn vrinting and advertising and 
save money. Excelle-nt spare hour amuse- 
ment for old or young. Or it can be made 
money ma/cmg business anywhere. Send 
CENTENNIAL 3c. stamps for large catalogue to 
lULraictxmn^ ^^j;l.^£y ^ l^^^^ Maliufacturers, 

Merideuf Conn. 



~ — J 

thyself; 



l/ftBI^RII A new Medical Treatise, "The 

R la U WM SciEXCR OF Life, or Self-Pres- 
llll W aW ERVATiON," a book for everybody- 
Price Si» sent by mail. Fifty 
original prescriptions, either one 
of which is worth ten times the 
price of the book. Gold Medal awarded the author. The 
Boston Herald says: "The Science of Life is, beyond 
all comparison, the most extra^ 
ordinary work on Physiology 
ever published." An Illustrated 
Pamphlet sent free. Address 
DR. W. H. PARKER, No. 4 
Bulflnch Streut, Boston, Mass. 



HEAL 
THYSELF 



MACHINISTS' Tools. 

New and iJtPEOTED Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANUPACTrRING CO., 
New Haven, Conn. 



FOUNDEY AND MACHINE SHOP FOR 

Sale or Rent. We offer at a bargain, our old works, 
consisting of three substantial brick buildings sheds, 
ample water power and facilities for conducting an iron 
or wood working business. Coal, iron, hard and soft 
lumber close at hand. Three railroads. Address 
SOUTH BEND IRON WORKS, South Bend, Ind. 
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VEST POCKET 

CATLING GUN. 

By Far the Smallest and Most Perfect 
POCKET ARM in the World. 

Secured by U. S. and Forei{m Letters Patent 
By far the most rapid repeating arm ever manufac- 
tured. Is a positive safeguard against accident, so fre- 
quent with ottier Fire arms. Adapted to the usual 
size cartridge, and can be carried in the vest pocket with 
perfect convenience. Sold by the trade generally. Un- 
usual inducements to responsible agents m all sections. 
Send for circulars. 

All Right Fire Arms Co,, Lawrence, Mass. 



" Indispensable to the Library, Clergyman, 
Lawyer, Physician, Editor, Teacher, Student, 
and all of any calling in life who desire Unowl- 

icYCLOMlIA BRITANNICA. 

Ninth Editioii.-American Eepriiit. 

This great work is beyond comparison superio:' in its 
elaborate and exhaustive character to all similar wqrks. 

The contributors are the moat distinguished and orig- 
inal thinkers and writers of the present and of the 
past. 

This issue is the Ninth revision in a space of over one 
hundred years since its inception, and this reprint, a 
copy in every particular of the British Edition now in 
course of publication, is the best and cheapest work 
ever offered to the American people. 

The articles are written in a most attractive style, 
and the quantity of matter in each volume is one- 
third greater per volume than in any other Cyclopsedia 
sold at the same rates. 

The work contains thousands of Engravings on Steel 
and Wood , and is printed from entirely new type made 
expressly for it. 

rt will be comprised in twenty-one Imperial octavo 
volumes, six of wnich are now ready, and the succeed- 
ing volumes will be issued at the rate of three a year. 

Price per vol., extra cloth bindinGr §^5.00. 

In halt Turkey Morocco, extra $7.00. 

Sold only by subscription. 

A neat Pamphlet, giving specimens of pages, cuts, 
full-page illustrations, list of contributors, etc., will be 
mailed gratis to applicants. 

J, M. SXODDART & CO., PublisUers, 

733 Chestnut Street, Philadelphia. 

H. H. KB:¥, Publisher, 

Room No. S, 130 Broadway, N. Y. 




The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use, renders itundouVedly themost economical 
We are also the solemanufacturersof the Ct:lt;brated 
COLLIN'S' PAT.CouPLixG, and turnish Pulleys, Hangers, 
etc.. of the most approved styles. Price list mailed on 
ap-olicationto JONES & LAUGHLINS, 

Try Street. 2d and 33 Avenues, Pittsburgh Pa. 
190 S. Canal Street, Chicasro, 111., and Milwaukie. wis. 
t^ Stocks of this shafting in store and for sale by 
FULLER, DANA % FITZ, Boston, Mass. 
UEO. PLACE & CO.. 121 Chambers St., N. Y. 



Cut Brass Gears, list free. Grant, 194 Beverly St., Boston. 



HARTFORD 

STEAM BOILER 
InsDection & Insurance 

COMPANY. 

W. B. FRANKLIN, Y, Pres't. J. M, ALLEN, Pres't, 
J. B, PIERCE, Sec'7. 



Ttlli; TiVNlTE CO., 

STROUDSBURQ, PA. 

EMERY WHEELS AND GRINDERS. 

GEO. PLACE, m Chambers St., New York Agent. 



For showing heat of 
Ovens, Hot Blast i'ipes, 



Pyrometers, 

Boiler Flues. Super-Heated Steam, Oil Stills, &c. 
HENRY W. BULKIiEY, Sole Manufacturer, 

H9 Broadway, N. T. 



ROCK DRILLING MACHINES 
I AIR COMPr'esSORS. 

MANUFACTURED BY BuRLEIGhRoCkDrIH Co , 
SEND FOR PAMPHLET. . FITCHBUR& MASS. 



Millstones and Corn Mills. 

We make Burr Millstones, Portable Mills. Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NOYE & SON, Buffalo, N. Y. 



F.BZ.iiZSSBZ.Xi (& CO., 

Worcester, mass., 

Manufacturers of the Blaisdell Patent Upright Drills 
and other first-class Machinists' Tools. 



■ft /riCROSCOPES 



At Reduced Prices. 

Opera Glasses, Specta- 
cles, Telescopes, Thermometers. Send for 
niustrated Catalogue. R. tfe J. BECK, 

921 Chestnut St., Philadelphia. 



LBFFBL WATER WHEELS. 

With recent improvements. 
Prices Greatly Reduced. 

7000 in successful operation, 
riHE HEW PAMPHLET FOE 1877, 
Sent free to those interested 
James Leffel& Co, 

Springfield, O. 
109 Liberty St., N. Y. Ci 
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OCiARDUS' PATENT UNIVERSAL ECCEN- 
-.^ TEIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMBS BO&AR- 
DUS, corner of White and ElmStB., New York. 



PTTWP.TTTTirrr Drop Hammers and Dies, for work- 

JT u J.1 UXI.XX1 VT J Metals. <fec. THE STILES & 

TJ-DXIOOTIC! PARKER PRESS CO., Middletown, 

ir AfiBBXiB. Conn. 



"Presents uhich Outlast the Year." 



mnn periodicus 

FOR 1878. 

HARPER'S MAGAZIiyE, One Year. . .$4 00 
HARPER'S WEEKLY, " «... 4 00 
HARPER'S BAZAR, « '' . . . 4 00 



The THREE publications, one year 10 00 

Any TWO, one year 7 00 

SIX subscriptions, one year. ..... SO 00 

Terms for large clubs furnished on appli- 
cation. 

The Volumes of the WeeJdy and Basar be- 
gin with the first Numbers for January, and 
the Volumes of the Magazine with the Num- 
bers for June and December of each year. 

Subscriptions will be commenced with the 
Number of each Periodical current at the time 
of receipt of order, except in cases where tlie 
subscriber otherwise directs. 

Eemittances should be made by Post-Office 
Money orders or Draft, to avoid chance of loss. 

Address : HARPER & BROTHERS, 
Franklin Square, 

New York. 



H. W. J OHt^S^ PATENT. 



■'*^'*i:ilTERlALsT ^ 



Liquid Paints— all shades, finest in the world. 
( Fire Proof Paint, for Woodwork, &c. 
■ Roof Paint, for Tin Koofs, Iron Work, &c. 
: Roofing, with white Fire Proof Coating. 

Roof Coating for restoringand preserving old roofs. 

Cements, for Retorts, Furnaces, Leaky, Roofs, &c. 

Steam Pipe and Boiler Cove rin^^s. 

teteaiii Packing:, Asbestos Hoards, Fire Proof 

Coatings, Shcathinsrs and Roofing Felts, *fec. 

These articles are ready for use, and can be easily ap- 

Elled by any one. Send for Samples, Pamphlets, Price 
lists, <tc. 

H, W. JOHNS MANUFACTURING COMPANY, 

8T maiden liane, New Tork. 

(PHILADELPHIA BRANCH. 406 Arch St. 
DOVVNIE, TRAINER & CO., Boston. 
S. W. HEMPSTED & CO., Columbus, Oliio. 
M. M. BUCK* CO., St. Louis. 
C. A. PARKBE & CO., New Orleans. 
THOMPSON & UPSON, San Pranclsco. 



ALOOTT LATHES, for Broom, Bake and Hoe Han- 
ales. S. C. HILLS, 78 Chambers St. N. T. 



YALE VERTICAL MILL. 

Iron Frame ; French Burr ; Self-oiling ; 
Self-feeding; Adjustable-balanced; Long 
■* Bearings. Gheavest, 

best arranged, oest 
finished, and for quali- 
tyand quantity ground 
no superior. Send for 
Circular. 

FOR SALE. 
3 Light 20 in. Harrison 
Vertical Mills, *110.00 
each. 1 Heavy 20 in. Harrison Vertical Mill, $160.00. 
1 Extra Heavy 24 in. Harrison Vertical Mill , 1225.00. 

YALiE IRON WORKS, New Haveu, Conn. 




Established 1844. 

JOSEPH C. TODD, 

(Formerly of Todd & Rafferty), Engineer and MACHIN- 
IST. Flax, Hemp, Jute, Rope, Oakum, and Bagging 
Machinery, Steam Engines, Boilers, etc. Also Agent for 
Che celebrated and improved Rawson & Ritti neer Hoist- 
ing Engine, I will furnish specifications and estimates for 
all kinds of machinery. Send for descriptive circular 
and price Address 

J. C. TODD, 

10 Barclay St., Nenr lork, or Paterson, N.J. 




Small Tools of all kinds ; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Enginee, Slide Rests, etc. Cataloeuesrree. 
GOODNOW & WIGHTMAN. 23 Cornhill, Boston. Mass. 



1872, 1874, 1875, 

SCIENOE RECORD. 

A few copies o f these splendid hooks are offered at 
the following very low prices. 

Among the subjects, thefollowing are the most note- 
worthy, exhibiting in a condensed form a general ac- 
count of the Progress of the World : 

CHEMISTRY AND MBTALLURGT, 

MECHANICS AKD ENGINEERING, 

ELECTRICITY, LIGHT, HEAT, SOUND. 

TECHNOLOGY lTHB USEFUL.ARTS, 

BOTANY AND HOETICULTUEB, 

AGRICULTURE, 

RURAL AND HOUSEHOLD ECONOMY, 

MATERIA MEDICA, THERAPEOTICS, HYGIENB, 

NATURAL HISTORY AND ZOOLOGY, 

METEOROLOGY, TERRESTRIAL PHYSICS, 

GEOGRAPHY, 

GEOLOGY AND MINERALOGY, 

ASTRONOMY, 

BIOGRAPHY AND NECROLOGY. 

Bach yearly volume contains about 600 octavo pages, 
including a large number of handsome engravings. 
They are bound in substantial and handsome bindings, 
and will l>e mailed on receipt of li.25 each. Address 
MUNN & CO., Publishers, 

37 Park Row, New York city. 




DYKES' BEARD ELIXIR ,<Ui 

(tone ) t, &nd will do 1 t on the amoochest 'ace. 
More than 20,0U0-joung men alreadv wear siatt 
MOuaT.iCHB jiND BGAKD, having used from 1 to I 
Pftct'ga. Xoinjurj.' Easily applied. Certain in 
effect. Fackazc with i^rections post-paid 25 eta. 

3 roraertx. SMITH' & CO., SoleAee'nU, Pitlatinc, III. 
The public vriti UM iaf tuutioa m.il Addreu >* abcTO. 



^^ ^^m m g^ m safety hoisting 

^) I I2i Machinery. 

OTIS BROS. & CO.. No. 348 Broadway. New York. 



Phillips' Vertical Burr Miljs. 




PERFECT 

NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
andprice reduced. Subscribers to the Sciextific Am- 
erican and SciENTiFicAMERicAx Supplement can he 
supphed for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy hoard sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers Scienti7ic American. 



adapted to all kinds 
of grinding, with 
Scroll Ventilator and 
Discharge . Approv- 
ed Self-Oiling Bridge 
Tree Boz. Our clean- 
ing attachment of Fan 
and Screen makes it 
the most perfect Com 
Mill ever constructed. 
We use forged Cast 
Steel Shafts, andguar- 
antee our Mills supe- 
rior to anything in the 
market. Address 

C. C. PHILLIPS, 

4048 Girard Ave., 

West Fhila. 



FOR SAL.E CHEAP. 

The Machinery of a flrst-class Planing Mill and Sash 
and Blind Factory. Also Moulding Machine and Turn- 
ing Lathe. Can allhe seen running. 

Address P. B. RATHBONE, Syracuse, N. Y. 




SHEPARD'S CELEBRATED 

$50 Screw Cutting Foot Lallie. 

Foot and Power Lathes, Drill Presses, 
Scroll, Circular and Band Saws, Saw 
j\ ttachments. Chucks, Mandrills, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. li. SHEPARD & CO., 
88, 90 »fe 92 Elm St., 

Cincinnati, Ohio* 
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